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PE3IOME

Beedenue. B cesazu ¢ pocmom uouonamu4ecko2o Myxncckoeo becnaodus npobnema 6030eilicmeus XumMuueckux u Quauveckux paxmopos Ha penpooyKmugHyH
@ynKyuro myxcuun coxpausem akmyanshocmos. Oco6020 GHUMAHUS 3ACAYHCUBAIOM UCCACO08AHUS O GAUSHUY 00IYHEHUs U WeCTUBANCHIMHO20 XPOMA HA pep-
MUALHOCMb camMiy08 8 manvix dozax. Ilybaukayuu, Kacaoujuecs 20HA0OMOKCUMHOCMU U IMOPUOMOKCUMHOCIU NPU 8030€licmUU Smux Gakmopog @ Maibix
0do3ax, npedaaeaiom nPOMUEOPEHUBbIE 8biG00bL.

Mamepuaast u memodst. IkcnepumeHmanbHoe Uccaedo8anie NPoeedeHo Ha noaoeo3pevix moluiax aunuu BALB/c u kpvicax pazeederus Bucmap o6oux nonoe
(6ceeo 189 wcusommoix). 2Kusommvie ObiaU pasdeneHbl HA ePYNNbL 8 COOMBEMCMBUU ¢ NOAYYaeMbiMU do3amu 00yueHus u ouxpomama kaaus. Moiwu: epynna
1 — koumponavHas, epynna 2 — camypt, noayuusuiue 003y 0,25 Ip, epynna 3 — noayuusuiue 0osy 0,5 Ip. Kpoicoi: epynna 1 — konmpoashas, epynna 2 — camupl,
noayuasuiue buxpomam kaaus (K>Cr20;) é doze 0,028 me/ke, epynna 3 — noayuaguiue K>Cr,0; 6 doze 0,28 me/ke 6 meuenue 48 oneii. B maskax uz knemouroeo
20MOEHAMA CeMEHHUK08 OYeHUsanu cnepmamozeres. Jna anaiuza smOpUOHanbHbIX HOMePs NOOONBIMHbIX ICUBOMHBIX CHAPUSANU C UHIMAKMHBIMU CAMKAMU.
Pezyasmamet. [Ipu anasuse cemMeHHUKO08 Y HCUBOMHBIX NOCAE 00AYHEHUS U XPOMOBOU UHMOKCUKALUUU ONpedeauny cHuxcenue unoexca peaakcayuu Ha 20%,
yeeauuenue mHoeosidephvix kaemok Ha 40% (doza 0,5 Ip) u 25% (0o3a 0,28 me/ke), pocm abeppanmuuix nososvix kaemok 6 1,5—2 paza (0oza 0,028 me/ke u
0,5 Ip coomeemcmeenno) u yseauuenue noumu 8 2 pasa 4ucaa cnepmamuo ¢ Mmukposopamu. Bospacmaem uucao cnepmamo3oudos ¢ aHomanbHoll 20108K01L: npu
obnywenuu — na 15—20%, npu xpomoeoii unmokcuxayuu — 6 1,5—2 pasa. Cnapugatnue n0OONbIMHbIX CAMU08 ¢ UHMAKMHbIMU CAMKAMU NOKA3AA0 NOBbIUIEHUE
00weil IMOPUOHANBHOL cMepmHOCmU nA0006 8 1,5—2 pasza npu XpomMosoi UHMOKCUKAUUU.

Oczpanuuenus uccaedosanus. Ozpanuuenus uccie008aHus 3aKAUAIOMCA 8 OUeHKe HapyuleHull cnepmamoeene3a 6e3 nposedeHUs 00120CPOHHbIX UCCAe008AHUIL,
Komopbie 0bl H03601UAU ONPeOeAUmMb NPOCHOCMUYECKYIO 3HAYUMOCHb UCHOAb3YEMbIX NOKA3amenell 8 OMHOWeHUU pucka oelicmeus 00ay4eHus U KCeHOOUOMUK08
8 MaAbIX 003aX Ha penpodyKmMUeHYH QYHKUUIO.

3axarouenue. Bnepgvie Ha 0CHOGe KoAu1eCmEeHHbIX, MOPPOA0UECKUX noKa3amenell yCmaHoAe bl CeneHb HapyuleHUus CNepMamo2ene3a U ypoeeHs dIMopuo-
HAAbHBIX nOmepb npu 00yHeHUU U XPOMOBOL UHMOKCUKAYUU 6 HU3KUX 0o3ax. Haubonee evipasicentoe HapyuieHue cnepmamozene3a npu Xpomogoil UHMoKCuKa-
yuu npueodum K 604ee 8biCOKOMY YPOBHIO IMOPUOHANLHOI CMEPMHOCIIU.

Karouesnle caosa: cnepmamaoceHnes; ChepmamoceHtole KAemKu, cnepMamosou@bt; 3M6pu0HaﬂbHa}l CMEepmHOChb, Oﬁﬂy‘teHLle,' Xpomoeasa UHMOKCUKAUUA

Cobarodenue smuneckux cmandapmog. DkcnepumenmansHoe ucciedosatue 6vi10 0006pero komuccueti no ouosmuke UPuXK YpO PAH (npomokoa Ne 13
om 12.03.2025 ¢.).

Jns nurupoBanus: Mamuna B.I1. OueHka penponyKTUBHOM (hyHKLMK caMLIOB JJAOOPATOPHBIX KUBOTHBIX IIPY PaMaLlMOHHOM M XUMUYECKOM BO3JEHCTBUM B MaJIbIX 103aX.
Tueuena u canumapus. 2025; 104(11): 1499—1503. https://doi.org/10.47470/0016-9900-2025-104-10-1499-1503 https://elibrary.ru/gshgoz

Jlns xoppecnonnenunu: Mamuna Bepa [lasroéna, e-mail: mamina@ipae.uran.ru

Koundaukr uaTepecoB. ABTOp NeKJIapUpPyeT OTCYTCTBUE SIBHBIX U MOTEHLIMAIbHBIX KOH(MIMKTOB MHTEPECOB B CBSI3U C MyOIMKALIME JaHHO CTaTbhU.
®@unancuposanue. VccnenoBaHue BBIMOJIHEHO B paMKaX rOCYIapCTBEHHOTO 3aiaHusi MHCTUTYTa 3KOJIOTMM PAaCTeHWI M KUBOTHBIX Ypaibckoro otaeieHusi PAH
(Ne 122021000085—1).

Mocrynuna: 28.04.2025 / INpunsra K nevaru: 26.06.2025 / Ony6nukosana: 19.12.2025

Vera P. Mamina

Evaluation of reproductive function of male laboratory animals under
radiation and chemical exposure in small doses

Institute of Plant and Animal Ecology, Ural Branch of the Russian Academy of Sciences, Yekaterinburg, 620144, Russian Federation

ABSTRACT

Introduction. Today, due to the growth of idiopathic male infertility, the problem of the impact of chemical and physical factors on the reproductive function in men
remains very relevant. Studies on the effect of radiation and hexavalent chromium on male fertility in small doses deserve special attention. Literature data on
gonadotoxicity and embryotoxicity under exposure to factors in small doses are very contradictory.

Materials and methods. The experimental study was conducted on sexually mature BALB/c mice and Wistar rats of both sexes (a total of 189 animals). The
animals were divided into groups according to the received dose of training and potassium dichromate. In mice, group 1 was a control, group 2 consisted of males
who received a dose of 0.25 Gy, and group 3 received a dose of 0.5 Gy. In rats, group 1was a control, group 2 consisted of males who received potassium dichromate
(K>Cr20) at a dose of 0.028 mg/kg, and group 3 — at a dose of 0.28 mg/kg for 48 days. The state of spermatogenesis was assessed in smears from testicular cell
homogenate. To analyze embryonic losses, experimental animals were mated with intact females.

Results. Analysis of the testicles of animals after irradiation and chromium intoxication revealed the following: a 20% decrease in the relaxation index, an increase
in multinucleated cells by 40% (dose 0.5 Gy) and 25% (dose 0.28 mg/kg), in aberrant germ cells by 1.5—2 times (dose 0.028 mg/kg and 0.5 Gy, respectively), and
an almost 2-fold increase in the number of spermatids with micronuclei. The number of spermatozoa with abnormal heads increases: by 15—20% with irradiation
and by 1.5—2 times with chromium intoxication. Mating of experimental males with intact females indicates an increase in the overall embryonic mortality in fetuses
by 1.5—2 times with chromium intoxication.

Limitations. In the study, when using the quantitative cytological express method in assessing spermatogenesis disorders under the influence of radiation and
xenobiotics in small doses, there are no data on remote effects (90— 120 days), which would allow determining the prognostic significance of these indicators in
solving reproductive problems.
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Conclusions. For the first time, based on quantitative, morphological indicators, the degree of spermatogenesis impairment and the level of embryonic losses during
irradiation and chromium intoxication in low doses were shown. The most pronounced degree of spermatogenesis impairment during chromium intoxication leads
to a higher level of embryonic mortality.

Keywords: spermatogenesis; spermatogenic cells; spermatozoa; embryonic mortality, radiation exposure; chromium intoxication
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Beenenue

K umciy BaXHBIX HampaBJIeHUN PENMPOAYKTUBHOM TOKCH-
KOJIOTMM OTHOCHUTCS MCCJeNOBaHMWE Ipoliecca CliepMaToreHe-
3a MPU BO3ACUCTBUM (PU3MYECKUX M XMMUYECKHUX (PAKTOPOB
OKpykaloliei cpenbl. B mocnenHue aecsatuiaeTus Ha GoHe MH-
NYCTPUAIM3AIMA Y IMPOKOTO MPUMEHEHUS] MOHU3UPYIOIIETO
W3JIydeHUsT B MEOULIMHE HaOodaeTcsl CHWXeHUE GepTHib-
HOCTH C HEBBIHAIlMBaHMEM OepeMeHHOCTH, y 42—58% Myxk-
YUH YCTAaHOBJIEHO HapylleHWe criepMartoreHe3a [1—4]. OmHum
W3 pacIpOCTPaHEHHBIX OCIOXHEHUI JIydeBOM Teparnuu SIBJISICT-
csl MyXcKasl periponyktuBHast nuchyHkuus [5]. Cpenun Tsaxe-
JIBIX METaJUIOB OCOOYIO OMAaCHOCTH IS PENPOLYKTUBHOTO 310-
poBbs npenctapisieT XxpoM (CrVI) [6—8]. CylecTByloT naHHbIE
O CHWXXEHUHU KOJIMYECTBA CIEepMAaTO30MIOB, KayecTBa CIIEPMbI
B pe3y/ibTaTe BO3NEWCTBUSI TOKCMHOB OKpYyXarolel cpenst [9,
10]. TloreHuMaNbHOE TOKCHYECKOE MAENCTBUE HMOHU3UPYIOLIE-
T0 U3JIy4eHUSI U KCEHOOMOTUKOB OIOCPEIOBAHO 00pa3oBaHUEM
CBOOOIHBIX pagukajnoB [11]. Beicokuii ypoBeHb CBOOOIHBIX pa-
JIUKAJIOB B TKAHU SIMYKa MOXET TIOBPEXIAaTh Bce GMOMOJIEKYJTHI,
B ToM umcie JHK, 6eaku v tununbl, 4To MPUBOAUT K arlONTO3y
criepMaToroHualibHbIX KiaeTok [12]. CnepmaToreHe3 OTHOCUTCS
K TIpo1ieccaM, HanboJjiee YyBCTBUTEIbHBIM K TOKCUYECKUM areH-
TaM OKpyKalolllel Cpeabl, TAKUM KaK METaJUlbl, HEMOHU3UPYIO-
Iee ¥ MOHU3Mpyloliee uanydeHue. CriepMaroreHe3 — CJIOXHBII
npotecc (popMUPOBAHUS CIIEPMATO30MI0B, B KOTOPOM JaXe He-
3HAYUTE/IbHbIE HAPYIIEHUSI MOTYT NMPUBECTU K CHUXKEHUIO (hep-
TWIBHOCTU, POCTY 3MOPUOHAIBHBIX MOTEPh, Oecruioguio [13].
HopmanbHoe mpoTekaHue criepMaToreHe3a TpedyeT CKOOpIUHM -
pPOBaHHOTO B3aMMOJIEUCTBUS TOJOBBIX KJIETOK, KieToK CepTonu
u kietok Jleiimura. CriepMaToreHe3 OIEHUBAECTCS IO KOJIMYe-
CTBEHHBIM U MOP(OJIOTMUECKUM MOKa3aTesIsIM CIIepMaTOreHHbIX

KJIETOK W SNUOUAUMAIBHBIX criepMaro3ouaoB. [lokazartenem
TEHETUYECKUX MOBPEXACHUI B MOJOBBIX KJIETKAX CIYXKUT TECT
Ha aHOMaJIbHbIE TOJIOBKU criepMaro3onnioB (AI'C), ucnomnbsye-
MBI 17151 OMOMHIMKAIIMY AaHTPOIIOT€HHOTO 3arpsSI3HEHUSI CPEIbl.
B nuteparype Mano NaHHBIX O KOPPEJISILUU MEXIY HapylIeHUsI -
MM CTIiepMaToTeHe3a, MOp(dOoIoTHeil CriepMaTo301I0B U SMOPUO-
HaJIbHOW CMEPTHOCTBIO MPU OO0JIYYEHUU U XPOMOBOU MHTOKCHU-
Kallud B HU3KMX Jo3ax [14].

Llens uccnedosanus — OLIEHUTH HA OCHOBAHWU aHAIM3a CTIep-
MaroreHe3a, MOpPGOJIOrMU CIEepMaTO30MI0B M 3IMOPUOHAIb-
HBIX TOTepb (EePTUILHOCTh CaMIIOB JTaOOPATOPHBIX KMBOTHBIX
MPU BO3IEHCTBUM OCTPOTO Y-O0Iy4eHUsI U XPOMOBOIM MHTOKCU-
Kalluy B MaJbIX 103aX.

Marepuajbl 1 METObI

OOBEKTOM HCCIIEAOBaHUS ObLIY MOJIOBO3PEJIbIe MBIIIN JIU-
Hu BALB/c (n = 700, n = 60%) u KphIChl pa3BeneHun Wistar
(n=54; n =489).

CaMII0B MBIIIEH pa3faevwIvi Ha TPW TPYHIbL: 1-s — KOH-
TPOJTbHAS, B HE€ BXOMWJIM XMBOTHBIE, HE TONBEPTHYTHIE OOIY-
YEeHUI0; 2-51 U 3-g — MBIIIM, MOJYyYMBIIME OOJlydeHUe Ha ycTa-
HoBKe «UT'YP-1» (MomrHoCTh n03HI 1,2 I'p/MuH) B mo3ax 0,025
u 0,5 I'p COOTBETCTBEHHO. YMEPIIBJIECHUE XNUBOTHBIX TTPOBOI-
JIA TIyTEM IUCIIOKALIMM IIEHHBIX TTO3BOHKOB Ha 32-¢ CYyTKM I0-
cie 00sydyeHust (LIMKJI CIIepMaTOTEHHOTO SMUTEJINST). XPOMOBYIO
MHTOKCHUKALIUIO MOJEIMPOBAJIM y ABYX IPYIIN CAMIIOB KPbIC TO-
CPElCTBOM €XEeIHEBHOIO BHYTPUOPIOIIMHHOIO BBENEHUSI OUX-
pomara Kamus (K,Cr,0,) Ha IIPOTSKEHMM ONHOTO LIKKJIA CIIep-
MaroreHesa (48 nHeit) B no3ax 0,28 u 0,028 Mr/kr maccel Tena
0 BEIECTBY. DKCIEPUMEHTHI IPOBOAWIM COTJIACHO TPEOOBAHU-
ssm EBporieiickoif KOHBEHIIMM O 3aINUTe TTO3BOHOYHBIX XXUBOT-

Ta6nuua 1 / Table 1

IToka3arenm cnepMaTorenesa y Mpiiieii Ha 32-e CyTKH NOCJe BO3JeiiCTBUSA OJHOKPATHOTO Y-00.Iy4eHHst
Indicators of the state of spermatogenesis in mice on the 32" day after exposure to a single gamma irradiation

IMokazaTenn Kontpous Jo3a odmydenns, ['p / Radiation dose, Gy
Index Control 0.25 0.5

CnepmaToronuu, % / Spermatogonia, % 3.2+0.12 3.0£0.13 2.8+0.11
CnepMmaTouuTsl, % / Spermatocytes, % 24.1+1.21 28.0+1.15 18.2 £ 1.12*
Criepmatunbl, % / Spermatids, % 65.2 +3.31 66.0 = 3.21 60.0 = 2.93*
Knerku Cepronu, % / Sertoli cells, % 6.1+£0.21 7.5+0.28* 5.8+ 0.31*
Knerku Jleitnura, % / Leydig cells, % 0.5+ 0.02 0.5+0.03 0.6 £0.04*
HHnexc penakcaluu criepMaroreHesa / Spermatogenesis relaxation index 16.3 £0.55 16.0 £0.61 13.0 £ 0.45*

[TpumMeuanwue. 3nech M B TabI. 2, 3: * — paznuuus mokaszareseit craTuctuueck 3HaunMbl (p < 0,05) 1o cpaBHEHUIO ¢ KOHTpoJieM. JlaHHble
MpeCTaBJIeHbl B BUIE CPEIHEr0 3HAYSHUST U cpeiHeit ommnbku M + m.

Note: Here and in Table 2, 3: * — the differences in indicators are statistically significant (p < 0.05) compared with the control. The data is
presented as an average value and an average error M = m.
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Ta6nuua 2 / Table 2

Iloka3aTeau cnepmaToreHe3a y Kpoic Ha 48-e CyTKH NocJie BO3eiiCTBUS 1eCTHBAJIEHTHOTO XpoMa
Indicators of the state of spermatogenesis in rats on the 48" day after exposure to hexavalent chromium

Jlo3a GuxpomaTta Kajuus, Mr/Kr
Toxkasarems Konrpom, Dose of potassium dichromate, mg/kg
Index Control
0.028 0.28
Cnepmaroronuu, % / Spermatogonia, % 3.8+0.18 3.4+0.16 3.3+£0.19
CriepMatonuthl, % / Spermatocytes, % 28.5 £ 1.51 20.1 £1.33* 21.0 £ 1.6*
Cnepmatunsl, % / Spermatids, % 61.8£3.12 56.6 £ 2.75*% 51.2 £2.35*
Kunerku Cepronu, % / Sertoli cells, % 5.8+0.28 7.0 +0.34* 6.71+0.31*
Knerku Jleitnura, % / Leydig cells, % 0.6 £0.03 0.7+ 0.03 0.9 + 0.04*
MHpekc penakcauuu criepmaroreHesa / Spermatogenesis relaxation index 16.1 £0.91 132+ 0.61*% 13.7 £ 0.42%
HBIX, UCTIOJB3YEMBIX IIJIST 9KCTICPMMEHTOB WJIM B UHBIX HAyYHBIX Pe3yabTaThl

uensx (CrpacOypr, 1986). B koHIle aKcIIepuMeHTa IMOAOIBITHBIX
CaMIIOB CITAPUBAIM C WHTAKTHBIMUA CaMKaMU (B COOTHOIICHUU
1 camerr + 2 caMKHM) ¢ TIOCTIEIYIOIIM aHAJIM30M SMOPUOHATILHOI
cMmepTHocTH [15]. OueHKy criepMaToreHe3a IMpoBOAMIIN B Ma3Kax
M3 KJIETOYHOTO TOMOTeHaTa ceMeHHUKa [16] 1o clienyrommM mo-
KazaTeJisM:

* TIPOLIEHTHOE pACIIpelie/IeHNe Pa3HBIX TUIIOB CIIEPMATOTeH-
HBIX KJIETOK, KJieToK Cepronm u Jleiinura (oac4éT He MeHee
1000 kseToK);

* WHIEKC peslakcalum;

* MUKPOSIICPHBIN TECT;

* pacrpeneieHre MHOTOSIEPHBIX KJIETOK B TIPOIecce criepMa-
TOTeHe3a.

TTonyyeHHbIe TaHHBIE TTOABEPTav CTATUCTUYECKOM 00padboT-
K€ C UCTOJIb30BaHueM f-Kputepust CTblofeHTa ipu 95%-M ypoB-
HE 3HAUYMMOCTH Pa3IMuMii MEXIY ITOKa3aTeIsIMU ITOMOIBITHBIX
M KOHTPOJIbHBIX Ipynil. JlaHHbIE PeACTaBAeHbI B BUIE CPETHETO
3HAYEeHUS U CpeaHeapu(pMeTUIeCKoM ook (M £ m).

200-
180
160
1407
120
100 |

175

- Cr0.28
Mr/kr | mg/kg

025 05
0 Mp | Gy Ip | Gy mr/kr | mg/kg

AC [#] 03C

Puc. 1. AHomanbHble cnepmaro3onabl (AC) u 061ias ambpruoHanbHas CMepTHOCTb
nnogos (03C) y KpbIC NOCNE BO3LENCTBUS LIECTUBANIEHTHOTO XPOMA (B MPOLIEHTAX
OTHOCUTENBHO KOHTPOMNbHO rpynnbl, MpuHaTON 32 100%).

Fig. 1. Abnormal spermatozoa (AC) and total fetal loss (03C) in mice after exposure
to gamma radiation and in rats after exposure to hexavalent chromium (as a
percentage relative to the control group, taken as 100%).

Cr0.25

IMpoBenéHHOE WccenoBaHME IMOKA3ano, YTO MpU BO3Eii-
CTBUU OOJIyYeHUWS] U XPOMOBOW WHTOKCUKAIIMU Yy SKUBOTHBIX
Ha0MoMaeTCsl CHUKEHME 4uciia CIepMaToLMTOB, CIIepMaTui,
WHIEKCa pejlakcalluM, YBeJdudyeHue uducia Kietok Cepronu
u Jleitnura (p < 0,05) (Tabm. 1, 2), Bo3pacTaeT od1ass SMOpHro-
HaJibHasi cMepTHOCTH (p < 0,05) (puc. 1).

Ipu nosze obayuenus 0,5 I'p U XpOMOBOI WHTOKCUKALIUU
npu no3ax 0,28 1 0,028 Mr/Kr Macchl Tej1a BO3pacTaeT YUCIO MHO-
TOsiIEpPHBIX U abeppaHTHBIX KJ1eToK (p < 0,05) (puc. 2; Tabs. 3).

AGeppaHTHbIE KJIETKA B OCHOBHOM TPEACTABICHBI MATONO-
TMYECKMMU MUTO3aMU U Meito3aMu (hparMeHTaMU U MOCTaMHu).
[Ipy XpoMOBOII MHTOKCUKAIIMW B MCCIIEAYEMBIX J03aX BO3pac-
TaeT YUCIIO CIIepMAaTH]] C MUKPOSIIPAMU, IIPOUCXOIUT IKCTPY3HSsI
YacTU FeHETUYEeCKOro MaTepuana sapa B iutoruiazmy (p < 0,05)
(puc. 3; cm. Ta6u. 3). [Ipu 06aydeHNU M XPOMOBOI MHTOKCUKA-
LIMY JOCTOBEPHO BO3pACTaeT YMCIO aHOMAIbHBIX CIIEPMATO30M -
noB p < 0,05) (puc. 4).

-5

T A
Hex

Puc. 2. MHorosgepHble (MS) cnepmatufibl 1 KNeTkn ¢ aHOManbHbIMU MUTO3aMK
(AM) y kpbIC nOCNE BO3AEMCTBUA LIECTUBANEHTHOrO Xpoma. Okpacka asyp-303n-
HoM, X960.

Fig. 2. Multinucleated (M£1) spermatids and cells with abnormal mitoses (AM) in rats
after exposure to hexavalent chromium. Azure-eosin staining, x960.

Gigiena i Sanitariya / HYGIENE & SANITATION, RUSSIAN JOURNAL ¢ Volume 104 ¢ Issue 11 * 2025

1501



PAOUALMOHHAS TUTUEHA

https://doi.org/10.47470/0016-9900-2025-104-11-1499-1503

OpurnHanbHas cratbst

Taobnuma 3 / Table 3

MOp(bO.]'lOl‘l/l‘[eCKl/le HU3MEHEHUSA CIICPMATOrNCHHBIX KJIETOK Y MbILIEi nocJjie BO3JeiCTBUsA ‘Y-OGJ’ly‘leHlflﬂ H 'y KpbIC 1ocCJjie BO3JeiCTBUSA

IECTUBAJIEHTHOIO XpoMa

Morphological changes in spermatogenic cells in mice after exposure to gamma radiation and in rats after exposure to hexavalent chromium

B MHorosiaepHbie
APHAHT JKCTIEPUMEHTA

Variant of the experiment

clepMaTOreHHble KIeTKH, %
Multinucleated spermatogenic cells, %

AOeppaHTHble
crepMaToreHHble KieTku, %

Aberrant spermatogenic cells, %

CnepMaTupl ¢ MUKposiapamu, %
Spermatids with micronuclei, %

OmHOKpaTHOE KonTpoms / Control 1.64 £ 0.04 — 0.21 £0.01
y-obiyuyeHue, I'p
Single y-irradiation, Gy 0.25 1.52+0.03 — 0.26 +0.01

0.5 2.3 £0.04* — 0.41 £0.02*
Cr, Mr/KT KonTpoms / Control 4.0+0.12 0.35+£0.02 9.5+0.85
Cr, mg/ke 0.028 48 +0.1% 0.68 % 0.03* 152 + 1.67*

0.28 5.0£0.15% 0.51 £0.02* 12.5 £0.80*

' N )
™ ‘ .
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Puc. 3. Cnepmarouutbl ¢ MUKposiapamu (CTpenku) y
KpbiC MOCNe BO3[EACTBUS LIECTUBANEHTHOrO XpoMa.
Okpacka a3yp-303nHom, x1500.

Fig. 3. Spermatocytes with micronuclei (arrows) in rats after
exposure to hexavalent chromium. Azure-eosin staining, *<1500.

Oocyxnenue

IMagenne uHIekca penakcalMd OOYCIOBJIEHO CHUXKEHU-
€M YHclia CIIepMaTOTeHHBIX KJIETOK. YMEHBIIeHNe YKciia TMo-
JIOBBIX KJIETOK MOXKET OBITh BBHI3BAHO HETMOCPEACTBEHHOU HX
rubenblo, 6JJOKOM MMTO30B M 3aAepKKoi nuddepeHInPOBKU
[17]. YBenuvyeHue ynucia COMaTUYECKUX KIETOK CIIOCOOCTBYET
HOpMaJu3alluy Tpoliecca CliepMaToreHe3a U HOCUT KOMIIEH-
caTopHBIN xapakTep. Jlonroe BpeMsl CYUTAIOCH, YTO KOJTUYE-
c¢TBO KJIeTOK CepToNM CTaOMIBbHO B MOCTHATAJIbHBIA TIEPUOL
M He CIOCOOHO K Mpojudepalii, OAHAKO MOocIeIHUE Ucciie-
TIOBAaHUS TTOKA3BIBAIOT, YTO B3pOcibie KIeTK CepTosin MOTYyT
CHOBa BOWTU B MUTOTUYECKYIO (pa3y MpU OINpeaeaeHHbIX 3KC-
nepuMeHTalbHbIX ycioBusix [18]. Kierku Cepronu urpaior
KJTIOYEBYIO pOJIb B KOHTPOJIE CIiepMaToreHe3a: 00eCIeYnBaioT
KJIETOYHBIN KapKac JUIsl cliepMaToreHe3a, MMTaHue pa3BUBalo-
IUXCS TIOJIOBBIX KJIETOK, MX CAaMOOOHOBJIeHUE U mudbdepeHIIn-
POBKY, (aromuro3 u ayTodaruio IereHepUpPYIOIINX MOJOBBIX
kietok [19, 20]. B kimerkax CepTojud MPUCYTCTBYIOT CHEll-
nUIECKUe aHIPOTeHHBIC PELIETITOPBI, KOTOPBIE CEKPETUPYIOT
WHTUOWH, a TaKe aHIpPOTreH-CBS3bIBAIOIINI OEI0K, MOIYIM-

Puc. 4. Mopconorus HopmanbHbIx cnepmMaTo301za0B Y KpbIC (a) v Npu XpOMOBOI MHTOKCUKALMK (6) — aHOMa-
NN XBOCTA 1 TONOBKM. OKpacka 303MH-HUrpo3nHom, X1500.

Fig. 4. Morphology of normal spermatozoa in rats (a) and with chromium intoxication (6) — tail and head anomaly.
Eosin-nigrosin staining, x1500.

PYIOIINI aHAPOTEHHYIO aKTUBHOCTh B CEMEHHBIX KaHaJbllaX.
Knerkn Jleitmura BeIpaGaThIBAIOT TECTOCTEPOH, MHULIUUPY-
O poc U AeJeHue criepMaToronuii [21]. YBenuueHue Ko-
JINYECTBA MHOTOSIIEPHBIX KJIETOK CBUIAETEIBLCTBYET O HapyIle-
HUU LIUTOTeHEe3a, KOTOPOE MPOSIBISETCS B YMEHBIICHUH YKCIIa
CIIepMAaTOTeHHBIX KJIETOK. MUKpOsIIpa — U3BECTHBIN OMoMap-
KEP TeHOTOKCUYECKUX COOBITHIA, IIPUBOMSIINX K U0 KJIe-
TOK MU TeHOMHOI HecTaOMJIbHOCTU [22]. YBeauueHue KOau-
YeCcTBa CIIEPMATO30MIOB C IMAaTOJOTUEN TOJIOBKM — pPe3yiabTaT
HepernapupoBaHHBIX TeHETUYECKMX MOBPEXAEHUI, KaK ITPaBU-
JIO, HE CBSI3aHHBIX C PELIMITPOKHBIMU TPAaHCIOKALUSIMU, a 00-
YCIOBJIEHHBIX TOYEYHBIMU MYTALIUSIMU WMJIM KPYITHBIMU XPO-
MOCOMHBIMM abeppauusimu [14]. [TokazareseM reHeTUYECKUX
MOBPEXIECHWI B MOJOBBIX KJIETKAX CIYXKUT YYET JOMUHAHTHBIX
JIeTaJbHbBIX MYTALIMIA.

Ha cerognsimHuii neHb B GOJBIIMHCTBE CIIydaeB HCCIe-
MOBAaHMS CMEIIAIOTCS B CTOPOHY u3ydeHUs 3(P@deKToB «Ma-
JIBIX» 1103. AHaJIU3 JUTEpPaTYpPHBIX NAHHBIX CBUIETEILCTBYET
0 HAJIMYMU ITHaMETPaTbHO MPOTHBOITOJIOXHBIX TOYEK 3pEHUS.
TIpoTHBOPEYNBOCT MHEHMI MOXKET OBITH OOYCIOBJIE€HA pas-
JIMYHBIMUA TIPUYMHAMM, HaIpUMep, BBIOOPOM OOBEKTa MCCIIe-

1502

TUTUEHA U CAHUTAPUS * Tom 104 « N2 11 » 2025



https://doi.org/10.47470/0016-9900-2025-104-11-1499-1503

RADIATION HYGIENE

Original article

NIOBaHUS, KOPOTKOTro neproaa HabaoaeHuit u ap. Kpome Toro,
TOBpPEXIEHNEe KIETOK COIMPOBOXMAETCS OXHOBPEMEHHBIMU
npoueccamMu penapaunu. Kak mpaBuio, ucciaeqoBaHusi HOCAT
KpaTKOCPOYHBIM XapakTep. B paHHMe CpoKU mocje Bo3aeii-
cTByIOIIEro (pakTopa HabMOAAIOTCS MOP(DOJOTMYEeCKUEe Hapy-
IIEHMST B CTPYKTYpE CEMEHHUKOB, B NaJbHEHIIIEM MPOSIBIISIIOT-
Cs1 KOMITIEHCATOPHO-BOCCTAHOBUTENIbHBIE peakiuu. [1pu kakux
MaJlbIX 103aX U B KaK1e CPOKU MPOUCXOIUT MTOJTHOE BOCCTAHOB-
JIEHWe penpomyKTUBHOM ¢yHKimu? Ha Borpoc MOXeT OTBe-
TUTD TOJITOCPOYHOE MCCIEeIOBAHNE.

3akimoyeHue

IloayyeHHBIE pe3y/IbTaThl ITOKA3aIM, YTO OOJyYeHHE B H03€
0,25; 0,5 I'p u xpomoBast uHTOKCHKaLums B 1o3e 0,028 u 0,28 Mr/Kr
BBI3BIBAIOT HApyIIEHUE CIIEPMATOTeHE3a, KOTOPOE BBIPAXAEeT-
csd B CHIDKEHMU MHIEKCA pellakcalliyd M yBEJIWYEHMU MHOIO-
SIIEPHBIX M abeppaHTHBIX CIIEPMATOTeHHBIX KJeTOK. Hammune
CIIEpMAaTH C MUKDPOSIAPAMU IIPY XPOMOBOI1 MHTOKCUKALIMHI CBH-
NETeLCTBYET O TeHOTOKCHMIecKoM 3ddekTe. Hapyienue crep-
MaToreHe3a MMPUBOIUT K YBETMUCHUIO SMOPHOHAIBHBIX MOTEPb.
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