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AnHoTanusa, B 1aHHOM HCCIICIOBAHHH MPHBCACHBI MOP(POTIOTHICCKHC H3MCHCHHA B CIH3HCTOH 00O0IOUKS
JKENyJKa TMPH  BO3ACHCTBUH TUMOKHHE3WH. OCHOBHBIC CTPYKTYPHbIC M3MCHMS OBLTH YCTAHOBICHBI B CIH3HCTOH
000JI04KE KTy JKA Y MOJOMBITHBIX KPBIC.

K oaHuM u3 HONTOCPOUYHBIX NPHOPUTETOB B PAa3BHTHH CTPAHBI, H3JO0XKCHHBIX B TMOCIAHHH
Ipesuaenra PecnyGmuku "Kazaxcran - 2050", otHOocHTCs "310pOBBE, 00pa3oBaHUE W OIArOMONYUHE
rpaxgan Kazaxcrana". Ilpu 3T7oM 310poBbE HACEICHHUS SBISACTCS BAXKHBIM HHIUKATOPOM OOIIECTBCHHOTO
PasBUTHS U COLIMATBHO-3KOHOMUYECKOTO OIIAromonyyus CTPaHbl.

B coBpeMeHHBIX YCIOBHAX AMANA30H 33734 3PABOOXPAHCHUS PACIIUPICTCS 32 CUCT aKTYaIbHOCTH
3aIUTHI 3A0POBbS HACCICHUS OT BO3ACHCTBHS 3KCTPEMAJIBHBIX, XUMHUUCCKUX, ONOIOTHICCKHX (PakTOpoB
AHTPOIIOTCHHOTO XapaKTepa, 3arpsI3HIIOMIX OKpyKaomyro cpeay [1,2, 3].

Bakapivu mpuumMHAMH YBETWMUCHMST Yucna  3a00JCBAHMHN JKENMYAOYHO-KUIICYHOTO TPAKTA SIBIIOTCS
«YCKOPCHHE TEMIA YKU3HW» U HHTCHCH(UKALIHS TPOH3BOACTBCHHOM JCATCIIBHOCTH COBPEMCHHOTO YCTIOBECKA.

['mmokvHE3Ms BRI3BIBACT CABUTH OOMCHA BEINICCTB B OPraHU3ME, KOTOPHIC B CYLICCTBCHHOH Mepe
MOTYT OKa3aTb BIHSHHC Ha muineBaputenbHbic (PyvHkiuu. M3veHenus B MetabomusMe Kamblus B
VCIOBHSX THIIOKMHE3WH HCOOXOTUMO PacCMaTpPUBATh KaK OJHO U3 3BCHBCB B MATOTCHETHYCCKOW LICTTH
HU3MCHECHHH CEKPeTOpHOH QYHKUIMH xenyvaka. B nmpucyrcTeun noHoB Ca,+ MPOUCXOTUT BEICBOOOXKACHHUC
ALCTUIXONHA U TaCTPUHA, B 00Pa30BaHUM M'HCTAMHUHA TAKKE YIACTBYCT Kbl [4,5].

[Ipu 60-CyTOYHOM OrpaHUYCHUH JBUTATCIBHOH AKTUBHOCTH V KPBIC OTMEYAIOCh YMCHBIICHHE
CONCPKAHUS TTHKONPOTCHHOB B CIH3HUCTOH OOONOYKE JKEIYyAKA, YTO YKAa3bBACT HA CHIDIKCHHE €€
3AQIIUTHBIX CBOUCTB [6,7].

NameHeHns Myko3HOTO Oapbepa B CIHU3UCTOH ODOIOUKE JKENYAKa IPH OTPAHUYCHUH JBUTATCIBHOMN
AKTUBHOCTH MOTYT CITIOCOOCTBOBATh PA3BUTHIO THIICPCCKPETOPHOrO CHHApoMa [8.9].

[Ipu sSkcmepUMEHTANBHOH THUIOKWHE3WH YV OKHBOTHBIX B  PsAC CIy4YacB HaOIIOAAINCh
reMOpPpParuuecKiue H3MEHECHHUS CITU3UCTON 00OIOUKH JKEIYIKa, a MPH UMMOOHIH3ALMOHHOM CTPECce OBLIO
OTMCUCHO TIOSIBIICHUC 3B U 3po3uti [ 10].

B cBs13u ¢ M3n0’KeHHBIM B OOJIBIIYIO HAYUHYIO U MPAKTHYCCKYIO 3HAYUMOCTD MPEICTABIIET BCCCTOPOHHEES
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H3YUCHHE OTPULIATCIIBHOTO BO3ACHCTBIS HEOMArONPHATHBIX (DAKTOPOB HA CTPOCHHUE KETYAKA.

Marepuan u wmeroabl ucciaexnoBanusi. C LEAbIO M3YYCHUS [ACHCTBUS THIOKUHC3WH ObITH
MPOBEACHBI 3KCICPUMCHTATbHBIC HCCACAOBaHUS HA 120 Oejprx GSCMOPOAHBIX KPBICAX-CaMI@AX, Maccoi
180-220 rp. Jlas orpaHudCHUS JBUTATCIBHOW aKTHBHOCTH OENBIC KPBICHI HA ATUTENbHOE (3, 5, Hexenn)
BpEMsI MOMEIIATHCEH B CIICLUANBHEIC KICTKH, pazvepoM (45x45x120 MM). DKCOEPUMEHT IPOBOAUICS MPU
MOCTOSIHHOM TeMmmeparype Bosayxa B momereHud oT +30 g0 +35°C, 4ro COOTBETCTBYET YCIOBHSIM
JKapKOTo KIUMara.

J1a mpoBeneHWA HCCICOOBAHMS M3 Pa3iIMdHBIX OTACIOB JKEIVAKA BBIPE3ATH KYCOUYKH H
¢dukcuposamun Ha 10% pactBope HelitpansHOoro QopmanuHa u pacteope Kapuya. Kycouku mocrne
00e3BOKHMBAHHUI HA CIUPTOBOH Oarapee BO3PACTAIOLICH KOHLECHTpauuH 3anuBanu B napadus. Cpessl
TONIIUHON 5-8 MKM OKpaIIMBaIN T€MAaTOKCIIIMHOM U 303WHOM, 110 MeToay Ban-I'm3ona u IHHUK peakinn
Y M3VYATH [0J CBETOBBIM MHKPOCKOIIOM, HY)KHBIC YIACTKH [T ASMOHCTpaLpu GoTorpadupoBaiy.

PesynbTaThl Hec/Ien0BaHHSI U UX 00CyxaeHHe. B HAINMX SKCIICPHUMECHTAX OTPAHUYCHUC JBUTATC/IBHOM
aKTHBHOCTH B YCIIOBHAX JKAPKOTO KJIFIMATa CO3MABAJIOCh MOMEIIEHUEM JKHBOTHBIX B CIICHHAIBHBIC KIIETKH, TE
OHH HAXOJWJIMCH OT 3 10 5 Hexens mpu Temmeparype +30-35°C. B TeucHMe HeACIM OT HAavaia BO3ACHCTBHS
(haxTOpa KPHIChI OTKA3BIBAIUCH OT IMHIIU U BOJBL, BEJIH Ce0st OUCHb OSCIIOKOHHO.

B nocneayroiue Cpoku SKCIICPUMEHTA YKUBOTHBIC BEIU ¢e0st 00/16¢ CIIOKOHHO, aKTUBHO MPUHHUMAITH
KOPM H aJaNTHPOBAINCH K YCIOBHAM OIBITA, HO 3HAYUTEIBHO TEPSIM B Bece. B Hamem cmyuae Ml
MPEATIONAraéM, 4ITO BBICOKAs CKOPOCTb CHIDKEHHS MAcChl Teja, MO-BUANMOMY, CBS3aHA C VCIOBHSIMH
JKapkoro kiuMara. PesynabtaTel MOpGOIOrHnIeckoro u MOpHOMETPHICCKOTO HUCCICIOBAHMS CIH3UCTOMN
00O0IOYKH JKEMYyAKA HWHTAKTHBIX KPBIC MOKA3aJH, YTO Y STHX JKHBOTHBIX JKCIYIOK HMECT JBEC YACTH:
MepBasl HaYanbHAS YacTh WM NPEIKETYIOK M HIDKHSAS YacTh JKENYJKA C HHCTHHHBIMH KEIC3UCTBIMU
oOpazoBaHuaMu. [Ipeakeny 0K HOKPBIT MHOTOCIOWHBIM HEOPOTEBAOIINM SIIUTEIUEM, KOTOPHIH UMEET
HEPAaBHOMCPHYIO TOJIIUHY B 3aBUCHMOCTH OT SIMOK U BBICTYIIOB. B 30He 3amageHus cau3ucTol 000I0UKH
SHHUTCIHHA TOHKHH, a HAa TOBEPXHOCTU CKIAmoK Oosee Toycthiii. [loKpoBHEINM smuTENIHII B OCHOBHOM
coctonT U3 4-5 cinoeB mnockoro snutenus. [loBepXHOCTHEIE €O 00ee CBETIBIC M COCTOAT H3 KPYITHBIX
THICPXPOMHBIX KIeTOK. HemocpeacTBEeHHO MOA 3MUTECIHATIBHBIM TOKPOBOM ONPEACIIICTCS PhIXJas
COEIMHUTEILHO-TKAHHA OCHOBA, KOTOPas MPEUMYINECTBEHHO COCTOUT U3 KIIETOK.

ITox »tuM cnoeM neskUT HEOOJBIIOW MYYOK MBIIEYHBIX KICTOK HAVIOUH MapaicibHO Ha
MOKPOBHBIM snutenuid. MMeeTcs ocHOBHAasS Macca BOJOKHHCTO-KJICTOYHBIX CTPYKTVP, OOPa3yrOIIUX
MOACTU3UCTBIN CITOU CIU3UCTON O0OJOUKH MPEIKETy KA. MBILICUHBIH CJI0H COCTOUT U3 TPEX MPOCTIOCK —
BHYTPEHHUH W HapyKHBIM, TONEPEYHO HAYINMH, W CPEIHHUH, TPOAOIBHO HAYIIHMH, cioi. Mexay
MPOCTONKAMH MBIIICYHOTO CJI0SI M TIO CCPO3HOH 00O0I0UKON OMPEACIIFOTCS COCY,abl v HepBbl. HinkHsst uacTtsh
JKETTYIKA MMEET CIHBHCTYI0 0DOMOUKY, COCTOSIIIYIO M3 MKEIC3HCTHIX TPYOOUCK U MOKPOBHOTO LITUHAPHUECKOTO
sourenusa. Cnmzuctas 000J0YKA CHAPYKH TOKPHITA OXHOCTOMHBIM JIHUTEIHCM, KOTOPHIH B 0obnactu
JKETYIOUHEIX SIMOK, YTOMIAACh, MIEPEXOAUT B NPU3MATHUYCCKUN SruTeHH. YKeayIouHbIe SMKH HETTYOOKHE,
V3KHE, U JJHO HX COOOIMACTCS ¢ MICCTHOH YacThIO XKENe3UCThIX Tpydouek. [locieqHue npecTaBieHs! POBHBIMA K
OTHOLICHHIO 0a3aabHOM MEMOpaHbl MEPICHIUKYIAPHO PACTIONIOKECHHBIMH JKCTIC3HUCTBIMH  OOPA30BAHHUAMU.
Knetounslii coctap ux MOYTH OAWHAKOBBIM, COCTOUT W3 IVIABHBIX, MAPHETATIBHBIX U JOOABOYHBEIX KIICTOK.
PeaympTarsl MHKPOCKOIIMYECKOTO WCCICHOBAHMA CTEHKH JKETyOKA KpPBIC OSKCICPHMEHTAIBHOM CTPECCE
MOKA3aTH, YTO 32 3 HEACTH Ha CIH3UCTOH 00OTIOUKE Pa3BUBAIOTCH HEKPOTHUYCCKU-ICCTPYKTUBHBIC H3MCHEHUS
MOBEPXHOCTHOT'O SIUTENHS, TEMOJMHAMHYCCKAC U OTCUHO-TEMOPPATHYCCKHE HAPYIICHHMS HA COOCTBCHHOM
000nouKe CMU3UCTON O0ONOYKHM W TOACTM3UCTOM cioc. [lpn 3ToM anmkanmbHas 4acTh CKIAJOK CIH3HCTOH
00ONOYKH OTEYHA U Pa3PHIXJICHA, TIOKPOBHBIH SMUTEIHH 33 CUCT AUCTPOPUICCKU-HEKPOTHICCKUX H3MCHECHHI
HaOyxXmwul, OOJBIIMHCTBO KIETOK JCCKBOMHMPOBAHBI, JKCTYAOUHBIC SUCHKH PACIIMPSHBl W 3aIOIHCHBI
cu3ncTol Maccol. Ha moBepXHOCTH CITH3HCTOMN 000JOUKH HEKPOTHUYCCKH-ICCTPYKTHBHBIC H3MCHEHHS Oomee
BBIPKCHBI B O0JIACTH TEPEX0Ja MHOTOCTOWHOTO SIHUTCIMS HA JKCJIC3UCTBIN, [ TMOKPOBHBIM SIUTCIAN M
MOBCPXHOCTHASL YACTh KEJIC3 MPEBPALICHB B OCCCTPYKTYPHYHO Maccy. B COOCTBCHHOH CITH3MCTON O0OMOUKES
COCIMHUTCTBHO-TKAHHBIC 3JIEMCHTBI MOABCPIHYTHl B (PHOPHHOMIHOE HAaOyxXaHwe W (UOPUHOWIHBIA HEKPO3,
BOKPYT' KOTOPOTO MOSBIIIOTCS TYIHBIC KICTKH M THM(OTHCTHOLUTAPHBIC 3CMCHTBL.

Cnmsuctag 00010YKa BEPXHEH 4YacTH, KOTOPas MOKPHITA MHOTOCIOWHBIM 3MUTEIHEM, OTMEUYACTCS
VTONILICHUE €ro 3a cYeT HaDYXaHHs U MOSBICHHUS OPOTOBCHHUS NOBEPXHOCTHBIX ClOeB. bazanpHele KIeTKH
nponu)epUPOBAHbL, THIICPXPOMHBEI O0OPa3yIOT OvYard akaHto3a. B MOACIM3HCTOM Cloe OmpenensacTcs
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OTEK, Pa3phIXJICHNUE COCIUHUTCIEHON TKAHH.

[Ipy u3y4EeHUH IKETC3UCTHIX KICTOK TMMOJ OOJBIOHUM VYBEIMYCHHEM MHKPOCKONA OTMEYACTCS
HEKOTOPOES PA3PBIXJICHHE JKEJIC3UCTHIX TPYOOUCK 32 CHET OTCKA MEXKYTOUHOH TKAHH, TUCTPOPUUCCKUX
HU3MCHCHHH OCHOBHBIX (VHKUIHOHHpYIOINX KIeToK. OcoOcHHO AMCTpodHH TOABEPTHYTHI TJIABHEIC
KIETKH, B KOTOPBIX LIUTOIIIA3Ma Pa3pyLICHA, S0PO B COCTOSHUM THIICPXPOMHH.

[NapreTaneHblc KICTKHA VBEIWYCHB B pasMepax, LUTOILIa3Ma MX OTPOMHAS, UMEET OKPYITIVIO HIIH
oBanmbHYIO (opmy. Aapo pacmonokeHO B LECHTPE KIeTkH. B oOmacTy medku skeme3 OMpeacnaTcs
VCHUJICHHAS TUIEPIINIa3Ma MYKOLIUTOB H YBEIMUICHHE KOJIHUESCTBA S3HAOKPHHHBIX KIICTOK.

MopdomeTprueckoe HCCIEIOBAHUEC CTPYKTYPHBIX KOMIIOHCHTOB CIIU3UCTOH OOOJOYKH JKEIyAKA
KPBIC HA JaHHOM CPOKE SKCICPHUMCEHTA MOKA3aJ0, YTO OTMEYACTCS VTOMIICHUE CIH3UCTON 000NOUKH U
noacnuzuctoro cnost Ha 10-15% 3a cuer oreka u muctpoduyueckux n3MeHeHUH kietok. [lpu stom B
KIETOYHOM COCTABC JKEJIC3 MPOUCXOAMT HAPYLICHUE COOTHOLICHHUS IJABHBIX W MAPHCTAIBHBIX KICTOK B
MoJB3y MocaeAHUX. Ha 3TOT cpok ombITa OTMEUAETCS 3HAYUTEIBHOE YVBEIUYCHHC SHIOKPUHHBIX KICTOK, B
cpeaHeM Ha 2 pasa.

Tak, mpu OrpaHHYCHUH [BUTATCIPHOH AKTHBHOCTH HA 3-H HEJCNE HAa CIU3UCTOH 000m0uKe
Pa3BUBAIOTCA ATbTCPATUBHO-HEKPOTHUCCKUC, AUCLHUPKYIATOPHBIC M3MCHCHHUS € VTONIICHUEM TOJLIHHEL
CAM3UCTON OOOMOYKH W MOACIU3UCTOTO COS, OTMEYACTCS YMCHBIICHHE KOIUYECTBA TTIABHBIX KICTOK,
VBEITHUCHHC MAPUCTATBHBIX H SHIOKPHHHBIX KICTOK.

Ha 5-ii Hemene skcmepuMeHTa ciu3ucTas 00OMOYKA MPEIKETYAKA MOABCPrHYTA PasHOOOPa3HBIM
TCMOJANHAMHUYICCKAM,  ATbTCPHATUBHO-HCKPOTHUCCKUM M OTCYHO-BOCHATIMTEIBHEIM — HU3MCHCHUAM.
[ToxpoBHBIH SMUTENHA 3HAYUTEIBPHO YTONIICH 33 CUCT AUCTPO(dPHUeckoro HabyXaHHUsS MOBEPXHOCTHBIX
CJIOCB €ro C TMOSBICHHEM OYaroB OPOTOBCHHA. basanbHBIC CIOH TPEACTABICHBI THICPXPOMHBIMU
KIETKAMH, KOTOPbIC MECTAMU MMCIOT TCHACHIIMIO K aKaHTO3y. B COOCTBEHHOH COCIUHHUTENbHO-TKAHHOKH
OCHOBC VBCITHUUBACTCS KOTHYECTBO BOCTIATUTENBHEIX KIETOK. [loasnurennanpHas MpllneyHas MPOCIorKa
paspeIXJCHA M MecTaMu MeTaxpomasupoBaHa. [loACTU3UCTBIM C€MOH paclivpeH 3a CUeT OTEKa,
KPOBOHM3MUAHHUA H MYKOHIHOTO U puOprHOonanoro Habyxanusg. Heo6XoJuMO OTMETHTB, UTO HA 3TOT CPOK
OmbITa K T'EMOJUHAMUYCCKAM HAPVIICHUSIM MPUCOCIUHACTCH TMEPHUBACKYSPHOC HAKOIUICHHE TYYHBIX
KIETOK, KOTOPBIC BO3MOXKHO VYYAacTBYIOT B OCYLICCTBICHHUH JUCLMPKYJATOPHBIX  H3MCHCHHI.
BonokHHCTEIE CTPYKTYPBI Pa3pheIXJCHbI, HAOYXaHWA € OYaraMd MYKOHIHOrO U (puOpHHOMZHOTrO
HaOyXaHUs, NOCICAHNE OO0ICE BRIPAXKCHBI B IEPUBACKY/ISIPHBIX 30HAX MOJCITU3HCTOTO CIOSI.

K BhIIICH3T0KCHHBIM U3MEHECHHUSAM MECTAMH MPHCOCTUHAIOTCS 0Yaru, KPOBOU3MHSAHIS. MbIIICUHBIN
CTIOM TaKKC OTCUHBIH € PA3PBIXJICHHEM MBIIICYHBIX MYYKOB, MEXKIY KOTOPBIMH COCYIBI PACIIUPCHBI U
THIICPEMHUPOBAHEI.

B obnactu mepexona SHUTEIHOLUTOB HA CIM3HCTOH OOONOYKE JKEIYAKA OTMEUACTCS MOSBICHHS
JaedekTa TOKPOBHOTO SIUTEHS 32 CUCT €r0 HEKPo3a U AeckBoMaiwu. B moacamsuctoM cnoe HapacTaror
JUCTPO(UICCKUE M3MCHCHUS B BUAC (HOPHHOMAHOTO HAOYXAHHS M HEKPO3a, COCAUHHTCIBHO-TKAHHBIX
BOJIOKOH. Takke ompenmenseTcs yCWIeHHE BocmamutenabHblii uHpuapTpanmu. Cmusucras obomouka
HWKHCH YacTH JKENyJKa 3HAYUTCIbHO HaOVXIIasg 3a CUET OTCYHBIX SIBICHHM MEKYTOUHOW TKaHH,
JUCTPO(UH KETIC3UCTHIX KiIeTOK. Ha moBepXHOCTH CAM3HCTOH OOOIOYKH OTMEUACTCS PACITHPEHHE H
VIayOICHHUE KETVIOUHBIX SMOK, VUIMHCHHE BOPCHHOK 3a cueT HaOyXaHHs MOKPOBHOro smuteius. B
JAHHBIH CPOK OMNpPEACIICTCA 3HAUUTCIBHOC VBEIMUCHHEC SHAOKPHHHBIX Kkietok. [locnmemHue
pacmonararoTcs Ha BOPCHHKAX U B 001aCTH IICHKH JKENIE3.

Takum 00pa3oM, pe3yapTaTel SKCICPUMCHTAIBHBIX HCCICAOBAHUN BO3ACHUCTBHS SKCTPEMATBHBIX
dakTOopoB  mokaszamu, 4Tto B MOpdorcHese pasBUTHA AWCTPOPHUUCCKHX, AUCPETCHEPATOPHBIX U
BOCHATHTEIbHO-TUNICPIUIACTHICCKIX M3MCHCHHH HA CTPYKTYPHBIX KOMIIOHCHTAX CTCHKH KEJTYJKa JICKHUT
Bo3AclkicTBHE rumnokuHe3ud. CIeIoBaTENbHO, OTPAHHYMCHUC JBUTATCIBHOW AKTUBHOCTH MOXKET OBITH
MPEANOCHUTKON ISl CTPYKTYPHBIX HM3MEHECHUH CNH3UCTOH OOONOYKH KETYAKA, HMPHUCM BO3MOMKHOCTD
BO3HHKHOBECHHS 538 M 5PO3UH YBEITUUUBACTC C YMCHBIICHUEM YHCIA CTCIICHH CBOOOJBI dKHBOTHBIX.
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