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Pegepar. CouyeTanHoe aeiicTBHe XUMUYECKUX U (PU3NYECKHUX (PAKTOPOB HA PeNpPOAYKTHBHYIO CHCTeMY KpbIC B
yCIOBHSAIX X0JI010BOro crpecca. 3apropoanmii U.B., Bauunckmuii P.O., Ilepues /I.Il., JlutoBuenko E.JI.,
Toproas H.W. [lpusedenst pezyromamol 3KCNEPUMEHMANbHBIX UCCIEO08AHULL NO U3YUEHUIO OCOOCHHOCmeU 20HA-
domoxcuueckoeo Oeticmeusi Hb, MTFD u OMMU 6 ycnosusx xon0006020 cmpecca, a MAaxice 6 YCIOBUAX MeM-
nepamyproeo komgopma. Hccnedosanus npogooutucs Ha 1abopamopHuix sHcusomuulx, npu 30-kpamuom egedenuu HE
unu MTED 6 scenyoox 6 dose 1/10 JI[]5) u sxcnosuyueis Heu8OMHbIX 8 08YX PAIUUHBIX MEPMUUECKUX pexcumax no 4
yaca 6 denv 5 paz 6 medenio. Bausnue DMU modenuposanocy npu uwacmome 70 xl'y ¢ nanpsicenuem 600 B/u.
Ocobennocmu 2onadomorxcuyecko2o oeticmeus Hb u MTED usyuanu no noxkasamensm QYHKYUOHATbHO20 COCMOSIHUS
CnepmMamo3oud08, NpPoOOUNU OOWULL  2UCMONIOSUHEeCKULl AHAAU3 MKAHEll CEMEHHUKA, OONONHAS €20 MOp@o-
MempuieckumMy nokazamensimu. Ananus pe3yibmanos 3KCnepUMEHmMalbHbIX UCCIe008AHUL CBUOEHENbCNEYEN O MOM,
umo MophoDYHKYUOHANbHbIE USMEHEHUSI PENnPOOYKMUGHOU CUCMEMbl 1aDOPAMOPHBIX JICUBOMHBIX NPU 6030€UCMEUl
xumuuecxkux gaxmopos (Hb u MTBD), guszuueckux gpaxmopos (OMHU) 6 08yx paziuuHbix MepMuyeckux percumax
UMEIOM AHANOSUYHDILL XapaKmep npu YCAo8uu, 4mo npu COYemaHHOM Oeticmeuu YKA3AHHbIX QaKmopos u NOHUNCEHHO
memnepamypbol umeen Mecmo yCuieHue 2OHa00MOKCUYecKo20 I gexma.

Absract. The mixed impact of chemical and physical factors on reproductive system of rats in conditions of cold
stress. Zavgorodnii I.V., Bachinskyi R.O., Pertsev D.P., Litovchenko O.L., Gorgol N.I. The results of experimental
investigations on studying features of gonadotoxic effect of nitrobenzene (NB), methyl tertiary butyl ether (MTBE) and
electromagnetic radiation (EMR) both in conditions of cold stress and in conditions of thermal acceptability are given.
The investigations were carried out on laboratory animals, in 30-fold intragastric administration of NB or MTBE in a
dose of 1/10 LDsy and exposition of animals in two different thermal regimens — 4 hours a day, 5 times a week. Effect of
EMR was simulated in 70 kHz frequency, 600 V/m voltage. The features of gonadotoxic effect of NB and MTBE were
studied by the indices of spermatozoa functional state, general histological analysis of the state of testicle tissues,
supplemented with morphometric values, was carried out,. The analysis of results of experimental research proves that
morpho-functional changes of reproductive system in laboratory animals during the influence of chemical factors (NB
and MTBE), physical factors (EMR) in two different thermal regimens are similar provided that there is the increase of
gonadotoxic effect in mixed effect of mentioned factors and decreased temperature.

Buknukani aHTPONIOreHHUM BIUIMBOM 3MiHH (i-
3UYHMX 1 XIMIYHHX MapaMeTpiB Micus iCHYBaHHS,
ajamnTaiis a0 SKuX He Oyja BHpoOJeHa B Mporeci
€BOJIIOLIIT, CTAHOBIIATH PEANbHY 3arpo3y 3JI0pOB'tO,
SK€ BHMSABMWIOCS 3HAYHOIO MIpOI0 3aJIC)KHUM Bif
crany moBKUDIA. Ciig 0coOMMBO BHOKPEMHUTH Ha-
CIIIKU HECTPUSATINBOI il CepefoBHINA Ha PETpo-
JNYKTHBHY CHCTEMY, OCKUIbKM MOPYIICHHS PErpo-
TYyKTUBHOI ()YHKITI CTOCYIOTHCS HE JIUIIE 3TO0POB'S
ICHYIOUHX, ajie i MaiiOyTHIX MOKOJIiHG [2, 4].

[IpiopuTeTHUM 3 TOYKM 30pY MaclITaOHOCTI
MOKJIMBUX HETaTHMBHHUX HACHIJIKIB CIiJ] BHU3HATH
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CHOJIy4eHY Jil0 XiMiYHUX Ta (Hi3UYHUX YWHHHKIB.
Jlo Takux CIOJY4YeHb, 30KpeMa, HaJeKUThb OIHO-
YacHa i XIMIYHUX CIIOJIYK, €JIeKTPOMAarHiTHOTO
punpominioBanust (EMB) B yMmoBax Xo0J0J0BOTO
cTpecy.

Cepen XiMIYHUX TOKCHYHUX PEYOBHH, SKi IITH-
POKO BHKOPHCTOBYIOTBCS B PI3HHUX Taly3sx Ha-
POITHOTO TOCIIOAApPCTBa 1 B MOOYTI, € HITPOOEH30I
(Hb) Ta metunrperoytunosuit epip (MTBE) [5, 7].
ABTOMaTH3allis NPOIECIB CydyacHOr0 BUPOOHHUIITBA
mpu3Beia A0 HapocTaHHs mibHOcTi EMB, sike
SIBIIsIE COOOX0 TIOTY)KHUH KCEHOOIOTHYHUH (akTop i
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MO’KE HECTPHSTIMBO BIUIMBATH Ha PENPOSYKTHBHY
cuctemy [3, 4]. Taka crorydena 1ist HECTIPUATIHBUX
XIMIYHEX Ta (I3WYHUX BUPOOHWYMX YHHHUKIB Y
XOJIOAHUH mepioll poKy, Ipu poOOTax Ha BIIKPUTUX
IUIOMIAKAX, y TeorpadigHuX perioHax 3 XOJOTHUM
KJIIMATOM HEPIZIKO CYHPOBODKYETHCS BITMBOM TIO-
3UTUBHUX HU3BKUX TEMIIepaTyp, sKi B OpraHi3mi
BUKJIMKAIOTh PEAKIIiI0 Ha XOJIOJOBUH CTpeC.

CaMe TOMy BHUBYCHHS MEXaHI3MiB OJHOYACHOT JIii
XIMIYHHX CHOJYK Ta (I3UYHUX YHHHUKIB Ha
OpraHi3M B yMOBaX XOJOAOBOI'O CTPECY € aKTyajb-
HOIO MPOOJIEMOIO CYy4acHOT METUITHH.

VY 3BI3Ky 3 BHIIE3a3HAUYCHUM OYJM TPOBEACHI
eKCTIEPUMEHTAJIbHI JIOCHIDKEHHS, METOI0 SKHX OyIio
BUBUYEHHsT ocoOymBocTel Tokcuynol Aii Hb ta MTBE
Ha PENpoOAyKTUBHY (YHKIIIO JaOOpaTOPHUX TBApHH,
npu BBl EMB B ymMoBax xonozoBoro crpecy.

MATEPIAJIA TA METOHX JOCJIIT)KEHb

JocnigkeHHs NpoBOAMIN B YMOBAxX MiATOCTPOrO
ekcriepuMeHTy (1 Mic. 3aTpaBOYHOIO Iepioay) Ha
mabopaTOpHUX TBAapUHAX (CTATEBO3PUINX IIypax-
camipsix JiHii WAGQG), SKHX yTpUMYBaJIH BiAIOBIIHO
0 CcaHiTapHUX mpaBwi. Jlocmian TpoBOIWIH 3
JOTPUMAHHSAM IpaBUJl €BpONechbKoi KOHBEHIIIT PO
3aXUCT TBapuH [6].

Tapun Oyno posmoxpineHo Ha 4 Tpynw mo 6
TBapHH y KOXKHIH.

[lepma rpymna mignaBanacst criofydeHid il abo
ximigyaoro ynaHUKa (HB 9n MTBE), abo ¢iznunoro
ynaHrKa (EMB) 1 3HIKEHOi TemmepaTypH MOBITps
4+2°C (TBapuHH B yMOBaxX XOJIOAOBOTO CTPECY).
Jpyra rpyna TBapHH MiJjaBanacs i30Jb0BaHiil aii
Tinbku 3HMKEHOT Temneparypu 4+2°C, To6T0 Gyna
KOHTPOJIEM WIOJAO0 TBAPUH MEPILIOI rpynu. TBapuHU
TpeTbol rpynu nignaBanucs nii abo Hb, abo MTBE,
a6o EMB npu Temneparypi nositps 25+2°C (tem-
mepatypa komdoprty). UYerBepra rpyma TBapuH
CITy’KWJIa KOHTpOJIeM Npu KOM(OPTHIN Temreparypi
nosiTpst 25+2°C.

3niticHroBanu 30-kpaTHE BBEJICHHS PEYOBUH, IO
BuBuanucs, a came: Hb abo MTBE B nuryHOK y
mo3yBauHi 1/10 JI[so (70 mr/xr mms HB, 500 mr/xr
it MTBE). Excrniosutii npoBoauiu 1o 4 roJuHu Ha
JIeHb 5 pasiB Ha TkAeHb. BrumB EMB wmopento-
BaBcs npu gacTtoti 70 kI'11 3a Hanpyru 600 B/m.

OcobmmBocTi cnonyuenoi aii Hb, MTBE, EMB
Ta 3HMKeHOi Temmepatypu 442°C Ha pempomyk-
TUBHY (YHKIIiIO BUBYAIN 32 MIOKA3HUKAMHU:

- (YHKITIOHAJILHOTO CTaHy CIIEPMAaTO30ilIiB 3a
KOe(IIIEHTOM MacH CIM’SHUKIB, 3arajbHOI0 KiJib-
KICTIO CIIEpPMAaTO301/iB y CiM’SHUKY, 9acOM PyXJIU-
BOCTI CIIEpMAaTOo30i/iB, MEPTBUMH Ta MATOJIOTTYHUMH
dbopmamu criepMaTo30imMiB, OCMOTHYHOIO Ta KHC-
JIOTHOIO PE3UCTEHTHICTIO CIIEPMAaTO30iliB i3 BHKO-
PHUCTaHHSM 3aralIbHOTIPUIHITHX METOIB [1];
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- MOpGOJIOTIYHOTO CTaHy CiM’sIHUKIB 32 MOp(o-
METPUYHUMH TTOKa3HUKaMH (KUTBKICTh KaHAJBINB i3
3IMYUICHUM CIM’SIPOJTHUM €IiTeIieEM, THIEKC criepMa-
TOreHe3y, CyMapHa KiIbKiCTh HOPMAaJbHUX CIIEpMa-
TOTOHIH y TepIoMy psaay KITHH Ha Oa3ambHIN
MeMOpaHi KaHaibIA (YUCIIO0 CIIEPMAaTOTOHI), TUTOIIA
siiep kiitud Jleinura).

OTpumaHi  JgaHi  ONpambOBaHO  3arajlbHO-
NPUAHITAME ~ METOJaMHU  CTaTUCTHKH  (CepejHs,
MOMUJIKA CepelHboi, KpuTepiii BiporigHocti @i-
mepa-CThIoIeHTA).

PE3YJIBTATH TA iX OBIOBOPEHHS

[Ipu MakpocCKOMmiuHOMY OOCTEKEHHI CiM’SHHUKIB
mypis, mo 3azHaBanu BmMBy HB sik B ymoBax
XOJIOZIOBOTO CTpecy, TaKk i B yMOBaxX TEMIIEpaTyp-
HOTO ONTHMYMY, 3apEECTPOBAHO CYTTEBI 3MIHU:
CIM’SHUKM 3HA4YHO 3MEHIICHOIO PO3MIpy, MaroThb

JKOBTE 3a0apBiCHHS pI3HOTO CTYIIGHS IHTCH-
CHUBHOCTI, Ha TIOBEPXHI TIPOCTEXKYETHCS 3HAYHA
IH’€KISl  CYJMH, CYJIMHHUHA MAJIIOHOK  PIi3KO
BUpAXKCHUI.

PesynbraTté mpoBeneHUX MOCTIIKEHb (DYyHKITIO-
HaJILHOTO CcTaHy cnepmaro3oifiB npu aii Hb y aBox
PI3HUX TeMIepaTypHHUX PEKHUMax CBITYUTH IMPO Te,
o0 y TBapwH, ski 3a3HaBanmm nmii Hb sx B ymoBax
TEMIIEPaTypHOrO ONTUMyMY, TaKk 1 B yMoOBax
XOJIOIOBOTO CTpecy, OyJIo 3apeecTpoBaHO CYTTEBI
3MiHH, M0 MaJH AaHAJIOTIYHWHA XapakTep, aje
MIEBHOKD MIPOI BIJPI3HSUTUCS 3aJIC)KHO B TEM-
neparypHux ymoB. Tak, Koe]illieHTH Macu CiMm’f-
HukiB npu mii Hb y cmomydenHi 31 3HIKEHOIO
Temmneparyporo Oynmu y 3,2 pasy MEHIIUMH BiJ
KOHTPOJIO, TOJAI SK B yMOBax TeMIIEpaTypHOTrO
ontumyMy HbB cnpuumHsiB 10 3MEHIIEHHS 1bOTO
nokaszHuka jume B 1,8 pady. KimbkicTb MepTBHX
¢dopm cnepmaro3oiniB cranoBuna 85,47%, maroino-
riunnx ¢opm 87% npu aii Hb B ymoBax xomonoBoro
cTpecy, B yMOBaxX TEMIEPaTypHOTO ONTHMyMYy —
64,2% 1 43,8% BiONOBiHO, TOPIBHAHO 3
KOHTpOJIEM; Yac PYyXJHMBOCTI criepmaro3oiniB 9,8 i
51,5 XBUJIMHHM BiJIIOBIIHO.

Takum dYMHOM, aHaNi3 TOKa3HUKIB (PYHKINO-
HAJIBHOTO CTaHy CIEPMAaTO30i[iB CBiTYUTH IPO TE,
mo nis Hb wa opramism miypiB-camIiB, siki mepe-
OyBaJIn B yMOBax XOJIOJIOBOTO CTPECY, MPOSBIIsIacs
ITiJIBUIIIEHOI0 YYTJIMBICTIO YOJIOBIYMX TOHAJI, & caMe:
3MEHIIEHHAM KOe(ilieHTy Macu CiM'SHUKIB Ta
3arajgpbHOi KUTBKOCTI CIIEpPMAaTO301MiB, 3POCTAHHIM
KUIBKOCTI MEPTBHX Ta MATOJIOTIYHUX (POPM, CKOPO-
YEHHSIM 4Yacy pyXJIMBOCTI CIIEpMaTO30i/iB.

AHaniz MOp(OMETPUYHUX TOKAa3HHUKIB CiM’ SHU-
KiB TBapuH, mo migmaBaymcs aii Hb B ymoBax
MiATOCTPOTO TOKCHKOJOTIYHOTO EKCIEPHUMEHTY B
000X TeMITepaTypHUX PeKUMax, TOBIB, MO MPH il
Hb B yMoBax XO0JIOJOBOTO CTpeCy CIIOCTEPITAETHCS
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OLTbII 3HAYHE 3MEHIICHHS KITBKOCTI CIIepMaTOTOHIl
y kaHaneii — 7,3+£0,5 nporu 28,954 npu nii Hb B
YMOBaxX TEMIIEpPaTypHOTO KOM(MOPTY; TallbMyBaHHS
PO3BHTKY CIIEPMH — 1HJIEKC CIIEPMATOTeHE3y y TBa-
puH, 1o miggasanucs 1aii Hb B ymMmoBax x0J10/10BOr0O
ctpecy, craHoButh 0,24+0,04 npotu 0,5+0,06 npu nii
Hb B ymoBax TepMOHEHTPaNbHOT 30HU.

TakuM uYWHOM, B yMOBaxX MiATOCTPOTO TOKCH-
KOJIOTIYHOTO ekcriepuMenTy nist Hb y cronmyuensi 3i
3HIDKEHOI0 TEeMIIepaTypor0 TPU3BOAUTH JO OijbIIl
3HAYHOTO 3MEHIICHHS KiTBKOCTI CIEpPMATOTOHIA ¥
KaHaJIBII 1 ralbMyBaHHS PO3BUTKY CIIEPMH LIYPiB.

Mopddororiyde TOCTiDKEHHS CiM’SHUKIB ITOKa-
3aJ10, 10 y TBapWH, SIKi MMUISTaIA 130J160BaHIN il
HB, map crnepMaToreHHOro emiTelnil0 CTOHIICHUH,
crepMaroreHHi KiuituHM 1 kiaituHu CepTomi He-
yucineHHi. B aOmromiHambpHIN 30HI BHABISAIOTHCS

KIIITHHH, 10 JUIATHCS (CIIEpPMATOIUTH, CIISPMATH/IN,
a TaKoX crepMaTo30inm). Y MiKKaHAIBIEBINA 30HI
BUSIBIISIFOTBCS O3HAKM HAOPSKY W TIOBHOKPOB'S CY-
JIVH, IHTePCTHIIaTbHI KIITHHH HEUUCIICHHI, TUCTPO-
(higno 3mineHi (puc. 1).

[Ipu mMopdonoriuHoMy AOCITIKEHHI CiM’ SHUKIB
TBapHH, 110 3a3HaBaiu jii Hb B ymoBax criomyueHoi
I 31 3HIHKCHOIO TEMIIEPATyporo, TOOTO TiepeOyBaIn
B YMOBax XOJIOJIOBOTO CTpECy, 3yCTpidaroThCs
KaHaJbIll 3 TOTAILHUM CIIYCTOIICHHSM 1 TOJIOK
PAS-no3utuBHOIO 6a3anpHOK MeMOpaHoto. Jlume B
OJTHOMY 31 CIIOCTEpS)KEHb B aOMIOMIHAIBHINA 30HI
3HAXOJSATBCS CIIEPMATOIMTH, IO JJISThCS, Yy CTaHi
JHCTpodii; CriepMaTo30i HEPIIKO 1M030aBiIeHi JHKIY-
THUKIB, MalOTh TINEPXPOMHI MIKHOTUYHI # JtepopmMoBaHi
sinpa (puc. 2).

Puc. 1. [lis Hb B yMoBax TeMnepaTypHoro komgopry.
Iap ciepMaTOreHHOI 0 emiTe1il0 CTOHIIEeHH,
B a0JIIOMiHAJILHIN 30Hi € OJMHUYHI CTIEPMATOIUTH,
10 ainsAThes. 3adapsiienHst 3a Baun Tizonom X 100

[lim gac mocmimkeHHS (QYHKIIOHAIBHOTO CTaHY
CIepMaTOo30i/(iB TBapuH, o miyissranu aii MTBE y
JIBOX TEPMIYHHUX pEXKHMax, 3’5COBAaHO, IO Jid
MTBE B ymoBax XO0JIOJIOBOIO CTpecy MNpHU3BOIMIA
70 30UIBLICHHST KIJTBKOCTI MEpTBHX (OPM criepMa-
to30igiB g0 38,4%, (B yMoOBax TeMIIEpaTypHOTO
koMpopty — 29,8%), 3MEHIIIEHHS Yacy PyXJIUBOCTI
cnepmarosoigis: 11,17£2,91 ¢ (B ymoBax Temmepa-
TypHOoro kompopry — 29,40+4,93 ¢). KinmbkicTb
MTaTOJIOTIYHHUX (DOPM CIIEPMATO30iiB B 000X TOCII I~
HUX rpynax craHoBmia 13%. Taxum duHOM, y cIio-
JMy4YeHHI 31 3HIKEHOIO Temmeparyporo ais MTBE
CIpUYHHAE OUIBII TpyOi MOPYIMICHHS (PYHKITIOHATb-
HOrO CTaHy crnepmarto3oifi. Lle crocyerbes OuTbII
CYTTEBUX 3MiH TaKUX MOKA3HMKIB, K Yac PyXJIHBOCTI
CIIepPMATO30iiB Ta KUTbKICTh MEPTBHUX (popM.

MopdomeTpudHi OCTIHKEHHS TiATBEPIAIH, 10
Oinpin HecnpusitiuBoo € aisi MTBE B ymoBax
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Puc. 2. Cnoay4ena ais HbB 3i 3uuskeHo10 TemMnepaTypoio.

Kanaabui 3 TOTaJIbHUM CIIyCTOIIEHHSIM i OroJIeHHSIM
PAS-no3uTuBHOI 0a3aj1bHO0I MeMOpaHu
PAS-peaxkuis X 400

xosiojoBoro crpecy. Tak, MTBE B ymoBax xo-
JIOJIOBOTO CTpECY NPHU3BOJIUB N0 OUIBII 3HAYHUX
3pyIIeHb ITOKA3HUKIB: 30UIbIIEHHS KUIBKOCTI Ka-
HaJIBIIB 3 JAECKBaMOBaHUM ermitenieM 10 95%, mo-
piBHHO 3 36%, 3MCHILICHHS IHACKCY CIIepPMAaTo-
reresy, KuibkocTi crmepmaroronii mo 30,05+3,54
mpotu 39,60+2,76, tutommi siaep KTl Jlermura.

Mopdornoriuyae AOCHiIKEHHs CiM’SIHUKIB TTOKa3a-
JI0, 10 Y TBapHH, SIKi MiJUIragy i3010BaHiil TOKCHY-
Hiit gii MTBE, y ciM’sTHUKaX emiTemo-crepMaToreH-
HUI Imap IIUPOKHH, MPEACTaBIEHUH SIK CTOBOYpO-
BUMH, J03PiBAIOYMMH 1 TAKUMH, 1110 POPMYIOTHCS, CTa-
TEBUMH KIIITHHAMH, TaK i criepmaro3oimamu. Criepma-
TOLIMTH, IO JUISATHCS, Y cTaHi aucTpodii (puc. 3).

[Tpu mopdosnoriuHOMy BHBYEHHI CiM’SHHKIB TBa-
puH, 1o mipsramu aii MTBE B ymoBax X011010BOT0
CTpecy, y 4acTWHI KaHAIbIIB CIEPMATOIMTH H crep-
MaTo30i1u B cTaHi qucTpodii abo BifcyTHi (puc. 4).

ME/TUYHI IIEPCIIEKTUBH



Mopdonoriyni  JOCHIDKEHHST CIM’SHUX 3aJ103
TBapUH TIPU 130Jh0BaHOMY BIUTHBI EMB moBenmun
HasBHICTh KaHAJbIIB, CIIEPMATOTCHHUIN emiTemii
SKUX TpeACTaBIeHUH aume 1-2 psgaMu KIITHH.
Bupaxxennmu Oynu jereHepaTHBHI 3MIHH B K-

THHAX CIEPMAaTOTEHHOIO emiTenilo abo peecTpy-
Bajacs X IOBHA BIJICYTHICTh, IO CBIIYUTH IIPO
3HIDKCHHSI CIM’SIHUMH 3aJ103aMH  CIIEPMaTOTCHHOI
¢ynkuii. Kimituan Ceproni ta Jleiinura B wiid rpymi
He 3a3HaJIM CyTTEBUX 3MiH (pHc. 5).

Puc. 3. Jlin MTBE B ymoBax TeMnepaTypHOro
koMopTy. CiepMaTo30i11 YaACTHHHN KAHAJBIIB
no30aBJeHi JLKryTUKIB. CniepMaTouuTH, 110
AiISThCs, y cTaHi Auctpodii. 3adapBiieHHs
reMaTOKCHJIiIHOM
Ta eo3uHoM X 200

VY mypiB, IO MiIIaBaTUCS CITOYICHOMY BILTUBY
EMB Ta 3HWXEHOi Temmeparypu MOBITps, y CiM’si-
HUX 3all03aX BHSBIEHO YiTKi 3MIHU TiCTOJIOTIYHOT
OyIoBH, SKi CBiYaTh MPO BTpATy CIEPMATOTCHHOI
¢ynknii. Kananpii 3MeHIIEHI B po3Mipax 3a pa-
XYHOK 30igHIHHS CHEpMAaTOreHHMX KIITHH: He

Puc. 4. Cnonnydena fis MTBE 3i 3am:xenoro
TeMIepaTypolo. Y ciM'ssHHX KaHAJIBUSX BiacyTHi
CIepMaTo30i1u, a CIEPMATOLMTH B CTaHi AUCTPOdii.
3abapBJieHHs reMaTOKCHIiHOM i eo3unoMm X 200

BU3HAYAINCSA CHEPMATHIN W CIEPMATO30iMd, 1HOML
BIJICYTHI CHepMaTOIMTH. Y 30€peKeHUX KIITHHAX
BigMivanucsi AMCTpo(idHi Ta HEKPOOIOTHUYHI 3MiHH.
Kuituau Ceproni i1 Jlelioura He 3a3HaNM BHIUMEX
3MiH (puc. 6).

Puc. 5. 30inninns ciMm’THUX KaHAJBLIIB
cIepMaTOreHHUMH KJIiTHHAMH, BUPAKeHi
JereHepaTHBHi 3MiHH CIIEPMATOreHHOT0 emiTeilo.
IBosiboBanmii Biine EMB. 3a6apBiaenns
reMaToOKCHJIiHOM Ta eo3uHoM. X 200

16/ Tom XX1/ 4

Puc. 6. 30ianinng ciMm’THMX KaHAJIBLIIB
CNepMATOTeHHUMH KIITHHAME, Y MiZKKaHAJbLEBii
cTpomi — HaOpsik. EMB y ciostydenHi 3 Xx01010BUM

¢axTopom. 3a6apBiIeHHS reMaTOKCUIIHOM
Ta eo3uHoM. X 200
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TEOPETHYHA ME/THIIHHA

MIICYMOK

Pesynpratn BuBYEHHS oOcoOnuBocTe Mopdo-
(yHKI[IOHATBPHUX 3MiH PEMpPOTYyKTUBHOI CHCTEMHU
mypiB npu nii ximiuaux umHHukiB (HB 1 MTBE),
¢iznunnx uynHHUKIB (EMB) y cnomyuenni 3i 3HH-
KEHOIO TEMIIepPaTypol0 B IMIATOCTPOMY €KCIepH-
MEHTI CBi4aTh NPO PO3BUTOK B OpraHi3mi jabopa-

Opyd  CHoiyyeHid aii 3a3HAaYeHUX XIMIYHUX Ta
(hI3MYHNX YMHHUKIB Ta 3HWKEHOI TeMIIepaTypu Mae
MiCII€ TIOCHUJICHHS TOHATOTOKCHYHOTO e(dexTy. 3a-
3HaueHi edeKkTn noTpeOyITh ypaxyBaHHS IpH
MIPOBEICHHI TOCIIKEHD 3 TIri€HIYHOTO HOPMYBaHHS
CIIOJIYYEHOTO BIUIMBY HECHPHSTIWBUX YHWHHUKIB,

TOPHHMX TBAapMH MATOTHOMOHIYHHMX JJIs i301b0BaHOi  PO3POOJEHHA  Ta  BOPOBA/UKCHHS  3aXOJ]iB
nii HB, MTBE a6o EMB 3pymiens 3a yMoBH, mo  NIPO(MiIaKTHKH.
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