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[MpencraBiieHbl JaHHbIE O BIUSIHUM AWEThI, COAEpXKallleil MOPOIIKOOOPa3HbIM TPUPOAHBIA 1IEOJUT
MiicoBckoro mectopoxaeHus (XMAO—IOrpa), Ha CITOCOOHOCTb 3PUTPOLUTOB OECIIOPOTHBIX OEJIBIX
KPBIC UBMEHSTH (DOPMY B CIBUTOBOM ITOTOKE B HOPME U MPU TUITOTEPMUYECKOM BO3ICMCTBUMN. J1J1sT OLleHKU
ne(OpMUPYEMOCTH IPUTPOIIUTOB MCIIOIB30BaH METOJ JIa3epHOI MU(MPAKTOMETPUH, PeaTM30BAaHHBIN B
YCOBEPIIEHCTBOBAHHOM JKTallUTOMETpe. B KauecTBe CpaBHEHMSI MCIIOJIb30BAaH XOPOIIO U3YYEHHBIA U
aKTUBHO TIPUMCHSIIOIIMICSI B W3TOTOBJICHUU JIEKAPCTB W HYTPUIIEBTUKOB IIEOJUT XOJMHCKOTO
MmecTtopoxkaeHus (3abaiikanbckuii Kpaii). [loka3aHO, 4YTO TUMNOTEPMMSI BbI3BIBAET 3HAYUTEIHLHOE
MOBBIIIICHUE WHACKCA AeDOPMUPYEMOCTH SPUTPOLIMTOB KPHIC W TOBBIIICHUE JUTOTEPOKCUAAIINN IO
CpPaBHEHMIO C TIIOKa3aTeJIIMU KOHTPOJbHBIX JKUBOTHBIX. Takue W3MEHEHHUS CTalud pe3yJbTaToM
MaKpOIIMTO3a, TOKa3aHHOTO [IUTOMETPUYECKU. YIIOTpeOIeHre B TIHIILY ITOPOIITKa HATYPaJIbHOTO 1ICOJIUTA
OKa3bIBAJI0 aHTUOKCUIAHTHBIE M MEeMOpPaHOMPOTEKTOPHbIE 3((MEKThl Ha OMBITHBIC TPYIIIBI XXUBOTHBIX.
VYromsiHyThIE 3(DdEeKThI 3aKTI0YaIUCh B JTOCTOBEPHOM YBEJIWYCHUM WHIEKca HaedOopMUPYEeMOCTH
SPUTPOLIMTOB Ha (hOHE CHUKEHMUS ITPOLIECCOB MEPEKUCHOTO OKUCIICHUS JIMITUAOB U PaCIIMPEHUsI KPUBOIA
IIpaiica-JIxxoHCa BJIEBO TI0 CpPaBHEHUIO C TOABEPTHYTHIMU TUIIOTEPMUU KUBOTHBIMU, He
YIOTpeOaaBIIMMU 11eoauThl. [lojydyeHHBIE pe3yabTaThl JEMOHCTPUPYIOT OOIIHOCTb OMOJOTHUYECKUX
3(hGHEKTOB MPUPOTHBIX IIEOJTUTOB, COAEPXKAIINX KITMHOTITHIONIUT Y XapaKTepU3YIOT [EOJIUThI MBICOBCKOTO
MECTOPOXKICHUS KaK MOTEHIIMAIbHOE ChIPhE MIJIsl JIEKAaPCTBEHHBIX TTPENapaToB.

Karouegwle crosa: aazepras ougppakmomempus, 3pumpoyumaot, 0eghpopmupyemocms, eunomepmus, NPUpoOoHblii
yeoaum, skmayumomemp.
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B xnmuMaTtnyeckux ycnoBusix ceBepa TioMeHCKOI
00JIaCTH XUBbIE OPraHU3MBbI, B TOM YHCJIC YEJIOBEK,
YacTO IOIBEPTaloTCs ASMCTBUIO HU3KUX TeMIIepaTyp.
Ilepudepnyeckoe 3BeHO IpUTPOHA OIIEPATUBHO pea-
TUpyeT Ha TUIIOTEPMUIO M UTPacT BAaXKHYIO POJIb B
noAjepKaHMM TOMeOocTa3a OpraHu3Ma B BKCTpe-
MaJIbHBIX YCJIOBUSIX, O0YCIOBJIEHHBIX BO3/I€ICTBEM
daxTopoB BHelIHEH cpennl |1, 2].

BnusgHue Ha XMBOTHBIX X0JIOAa KaK dKCTpeMaib-
Horo ¢akropa cpeabl IPUBOIUT K TOPMOHAJIbHBIM
CIBUTaM, YCWJICHUIO KaTrabojau3Ma, POCTy OKCHUIa-
TUBHOTO cTpecca [3, 4]. OnHoli 13 NepBbIX UCTIOJTHU-
TEJBLHBIX CUCTEM, BKIIOYAIOIIMXCS B OTBET Ha Iepe-
oxnaxuaeHue, gBisgercsa Kposb [4, 5]. Hapacranue
JIMNIONEPOKCUAALINN — MEPEKUCHOTO OKUCICHUSI JIU -

Coxpawenus: I10J1 — nmepeKucHOE OKUCIIEHUE TUNUI0B, [D —
WHIEKC 1e(OPMUPYEMOCTH (3JIOHTALIMN) SPUTPOLIUTOB.

nuaoB (ITOJI) B MeMOpaHax 3pUTPOILIUTOB HEMUHYE-
MO BeleT K CHUXEHMIO Ie(dOopMUPYEeMOCTU — CIIO-
COOHOCTH KPaCHBIX KJIETOK KPOBH K YIIPYyTroit nedop-
maimu. C 2Toii (U3UYECKON XapaKTepUCTUKOM
CBSI3aHBI CIIOCOOHOCTh 3PUTPOLIUTOB K CAMOIIPOM3-
BOJIBHOI arperaliMv W COBUTOBOM Ae3arperanuu, a
TaK>Ke TIPOIIeCChl Ta3000MeHa M KOHeYHasi OKCUTeHa-
OMs OpraHoB 1 TKaHeit. JlepopMupyeMocTh KpacHBIX
KJIETOK KPOBM NPUBOIUT K YCWJICHUIO BHYTPHKIIC-
TOYHOI KOHBEKIIMU KUCIOPOIA, YTO OOECIeunBacT
BBICOKYIO CKOPOCTb IIEpeHOca KHCJIOopoaa BHYTPU
9PUTPOLIMTA TIPU €TI0 OTHOCUTEIBHO HU3KOM KO3(-
dunmenTe nndpdysun. Kak cneactBue, CHUKEHUE
neopMUPYEMOCTH 3PUTPOLIMTOB BEOeT K yXyIIle-
HUIO TKAHEBOW OKCUTCHAILIMM, YMEHBIIECHUIO IIPO-
JOJDKUTEbHOCTU XXWU3HU 3PUTPOLIMTOB U UX paspy-
IIEHUIO.
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Psanom ucciienoBateneii ObUIO yCTaHOBJIEHO [6, 7],
gT0 TIportecchl I[TOJI MOryT CyIIecTBEHHO CHIDKATHCST
YaCTUIIAMU IICOJINTOB — BOTHBIX ATFOMOCHIINKATOB, —
O6uronornyeckasi aKTUBHOCTb KOTOPBIX TTO-TIPEXKHEMY
MpUBJIeKaeT BHUMaHUE CIIeIIMaIMCTOB B 00J1acTU ce-
BEPHOI1 (11 HE TOIBKO!) aIanToI0Iu, 0OCOOCHHO B CBE-
Te pa3paboOTKN I1ICOJTUTOBBIX MECTOPOXICHUM B
Orpe [8].

B cBs3U ¢ 3TUM LIeIbIO JAHHOK paOOTHI SIBUIOCH
n3ydeHue nedopMUPYEMOCTH SPUTPOLIUTOB KPEIC B
YCJIOBUSX HOPMaJbHO (DYHKIMOHUPYIOIIETO opra-
HU3Ma U TUIIOTEPMUU Ha (poHe yroTpedJIeHUs 11e0-
JIMTOBOTO ITOPOIIKA, JOOEITOrO Ha MECTOPOXKICHUU B
XaHTBI-MaHCcHIcKOM aBTOHOMHOM oKpyre — FOrpe.
HedopMupyeMoCTb 3PUTPOLIUTOB XapaKTEpU3yeTCsl
uHaekcoM aedopmupyemoctu (ID). 3aBucuUMOCTb
ID ot HampsoKeHUS cOBUTA XapaKTepU3yeT CII0CO0-
HOCTb BPUTPOLIMTOB K Ae(POPMUPYEMOCTU TIPU pas-
JIMYHBIX CKOPOCTSIX caBura [9].

MATEPHAJIbBI U METO/1bI

B mannoit padore mist namepenus 1D sputpoim-
TOB KPbIC HAMHU OBLT UCTIOJIb30BaH MOPTATUBHBIN K-
TallUTOMETp — MPUOOp, pa3pabOTaHHBIA U CKOH-
CTPYMPOBAHHBIN Ha Kadeape aHaATOMUU U (PU3MOI0-
rMM  4YeJloBeKa U KMBOTHBIX  TIOMEHCKOTro
rocyaapcrBeHHoro yuupepcuteta [10]. OyHKIMOHM-
poBaHue TTpUOOpa OCHOBAHO Ha MPUHIIMIAX Jia3ep-
HOI T PaKTOMETPUH.

JndpakiimoHHyI0 KapTUHY IMHAMUKHT 1eDOPMHU -
PYEMOCTHU 3PUTPOLIUTOB 3aMMMCBHIBAJIM IIPU TTOMOIIU
BUIEOKaMephbl B BUAcodaiabl (MCNOIb30BaIN TIPO-
rpammy Movie Maker). ID sputponnToB onpenemnsi-
JIM KaK 4YaCTHOE Pa3HOCTU U CYMMBI OOJIBILIONM U Ma-
JION TIONTyOCel 3JUIMIICOB AU(MPAKIIMOHHBIX KApTUH
NPy TOMOIIY CIEeHUATU3UPOBAHHONW TPOrpaMMBbl
Ecto-1.

B kxauecTBe 3KCIIepUMEHTAIbHBIX SKUBOTHBIX ObI-
JIM BBIOpaHBI IIMPOKO MCIOJIb3yeMbIe B ITOJOOHBIX
paboTax Oesble HeJIMHEHBIe KPbIChl. Bce XXKMBOTHBIE
ObLIM MOJIOBO3pEJbIMUA caMllaMU, C Maccoil Tena
165 £ 15 rpamMMoB. UTOOBI UCKITIOUUTh BIUSIHUE TO-
JIWYHBIX PUTMOB, MUCCJIEIOBaHNE IPOBOOWIN B 3M-
Hue Mecsaipl. O0Iee KOJTMYSCTBO IKCIIEPUMEHTAb-
HBIX XXUBOTHBIX COCTaBIIsIO 128 ocobeit. 2ZKuBoTHEIE
ObBUIM pas3fefieHbl Ha IISCTb TPYIIL: KOHTPOJIbHAs
(n=16) u nepBas omnbITHas rpyrmna (n# = 16) — uH-
TaKTHBIE >KMBOTHBIE, COACPKABIINECS B CTaHIApT-
HEBIX YCIOBUSIX IIpu ¢ = 21—24°C 1 co cTaHOApPTHBIM
palioHOM 0e3 orpaHUYeHU B BOJE, C €CTECTBEHHOM
CMEHOIi OCBellleHHOCTH; BTopas (n = 24) U TpeTbsist
(n = 24) onbITHBIE TPYIIIBI — XKMBOTHEIE, COIEpXKa-
II1MeCcs B aHAJIOTUYHBIX YCIOBUSIX U €XEIHEBHO I10-
JIy4YaBIlIie TIOPOIIKOOOPAa3HBIA MPUPOMTHBINA 1ICOJTUT
MEICOBCKOTO MeCTOpOXKIeHUS (11eoauT 1), moObIBae-
MBIt B moiiMe peku bonbimas JIrones (bepe3oBckmit
paiioH XMAO-IOrpsi), mpousBomutenb — OO0

BOXMHMWHIIEB

HITO «<MHTEPJINT» (r. XanTel-MaHcuiick). Ileo-
JIMTOBBIII ITOPOIIOK CEPO-3eJIECHOBATOrO IIBETAa OBLLI
npencrabneH ¢pakumeir meHee 0.472 mm. MuHepan
MPEACTABISITT  COOOM  €CTeCTBEHHYIO IPUPOIHYIO
CMECh aJIIOMOCWJINKATOB CEIbMOII MHWHEpaJormde-
CKO#l Tpymnmbl ¢ mpeobjagaHueM KIWHONTWIONIUTA
(He MeHee 75%) u cemeilicTBA MOHTMOPWJLIOHUTA-
kaonHuUTa (He MeHee 15%). B kauecTBe MHEPTHBIX
npuMeceil TPUCYTCTBOBAIN KalbIMT W KBapi [11].
MuHepalibl TIEPBOr0 MECTOPOXICHUSI WHTEPECHBI
HaM B CBETe aKTUBHOM pa3pabOTKU LIEOJTUTOBBIX Me-
ctopoxaenmnit B XMAO—IOrpe n onpeneiieHnsI BO3-
MOXHOCTH VX IIPUMEHEHUS B KIIMHUYECKOM TTpaKTH-
ke [8].

Jlas cpaBHeHUST OMOIOTMYECKUX 3(PPEKTOB 1I€0-
JUTOB yeTBepTas (n = 24) u nisatast (n = 24) ONbITHBIE
TPYIIIBI TIOJIyYaJy XOPOIIO M3YYEHHBIN U 9aCTO MC-
MOJb3yEMbIi B IPOMU3BOJACTBE JEKAPCTB U HYTPHU-
LIEBTUKOB OOOTrallleHHBIN ITOPOIIKOOOPa3HBIM IIPU-
POIHBIN LIEOIUT XOJMHCKOTO MECTOPOKISHMS (11€0-
Jut 2), noObiBaeMbili B MoHroJjo-3abaiikaabCKoi
LICOJIMTOHOCHOI IMMPOBUHINY, 3a0aliKaIbCKUA Kpaii,
npousBoauteb — AO HII® «Hosb» (r. HoBocu-
oupck). Lleonut nmpeacrapsisi cOO0 IMTOPOIIOK CBET-
JIO-Ceporo 1BeTa 0e3 3araxa 1 HEMTpaJIbHbII Ha BKYC.
HucniepcHoctb coctapisia 0.35 + 0.05 mm. Xumuyge-
CKHMII COCTaB MUHEPAILHOI cocrtapistiomieii (B %):
Si— 38.4—46.1; Al — 6.2—7.3; Fe — 1.05-3.15; Mg —
0.09—-1.2; K — 2.24—4.15; Mn — 0.0154—0.308, uTo
COOTBETCTBYET  KJIMHOIITWJIOJUTY. TexXHU4ecKue
YCJIOBUSI IPOM3BOJICTBA 00OTalllEHHBIX 1IEOJIUTOB 10-
IMyCKAalOT HaJludue HEOOJBIIOro 4YmMciia IpUMEceii:
MOHTMOPWJUIOHUTA, IUOKcHIa KpeMHusa SiO,, Kpu-

crobanuta n ansbourta Na(AlSisOg) [12]. ITopomku

MOAMEIIMBAIM B KOPM JKHMBOTHBIM M3 pacyeTra
0.25 r/kr Maccel Tena B TedyeHue 20 cyrok. HaBecky
LIEOJIMTOBOTO ITOpoIIKa Maccoit 40—45 Mr TiIaTesb-
HO pa3MelIMBaJI B MOPLIMM KaIllX U3 36 pHOBOI cMe-
cu maccoil 8—10 r. KMBOTHBIX KOPMWIM Kallei
YyTPOM HATOIIAK B WHIMBHUAYaJIbHBIX KJIETKaxX (mo
MOJHOIO ChedaHus nmopuuu Kaim). OcTaabHOM 00b-
€M 3EPHOBBIX U OBOIIEH yIOTPEOISIICS KUBOTHBIMU
B OOIIIMX KOPMYIIIKAX.

Ha 10-e u 20-e cyTKu 3KCIIepUMEHTa MOJOBUHY
JXUBOTHBIX MEPBOM, TPETbEU U MSITOU TPYIII MOABEP-
rajyd XOJOJAOBOMY BO3AEHCTBUIO — MOMEIIA]M Ha
Tpoe CYTOK B XOJOHAOBYIO KaMepy Ipu TeMIiepaType
0...+4°C. IIpomomXuUTEIbHOCTh IIPEOBIBAHUS XKU-
BOTHBIX B XOJIOJIOBOM KaMepe OblJIa BEIOpaHa MCXOoOs
n3 pador T. M. bonmapenko c¢ coasnrt. [13, 14]. Ilo
OKOHYaHUU DKCIIEPUMEHTA XKUBOTHBIX JeKATTUTUPO-
BaJIM, KPOBb COOMpan B ICHTPU(MYKHBIE TeITapUHM -
3WUpOBaHHbIE TTPOOUPKU JIST JAJIbHEHUIIIMX HCCIeI0-
BaHuil. B KauecTBe rpymni cpaBHEHUST UCTIOJIb30BAIU
JXUBOTHBIX KOHTPOJIbHOM, a TaKXK€ BTOPOI 1 YETBEP-
TOI OTBITHBIX IPYIIII.

JJist TIoJlydeHust SpUTPOLUTAPHOI MacChl KPOBb
ueHTpudyruponanu 15 mun npu 3000 06/muH. OT-
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Puc. 1. CxeMa mopTaTMBHOIO 3KTallMTOMeTpa: I — jasep,
2 — MeTtaiM4eckasi oropa, 3 — cepBomBUTaTeNb, 4 —
3epKajio, 5 — HXKHUM LWIMHIPUYECKUI CTaKaH sSTYeiKu
KyatTa ¢ mpo6oii KpoBH, 6 — BEpXHUIL LWIMHIPUIECKUIA
crakaH saeiiku KysTra ¢ BOISIHBIM TepMocTatoMm, 7 —
IaTYMK TEeMIIepaTypbl, & — MEXaHWU3M pEeryJIupoBaHUsI
IIIMPUHBI PEOJIOTMYEeCcKOro 3a3opa, 9 — akpaH, 10 —
BEPTUKAJIbHBIN KpeTeXHbIil cTepXXeHb, /1 — nudponas
BUIEeOKaMepa, /2 — mepcoHalbHBIII KommbloTep, 13 —
uudpoBoe Tabi0 TepMOJATUMKA.

Oupanu 1Ia3My; JEHKOLIUTApHYIO TUICHKY, 00pa3o-
BaBIIIYIOCS HAa TIOBEPXHOCTH SPUTPOLIUTOB, YIAISIIU C
MIOMOIIBIO (PUIIBTPOBAIbHOM OyMaru. DpuTpoLuTap-
HYIO MacCy NPOMBIBAJIM OXJIAXIEHHBIM (hU3UOIOT M-
YeCKHM PacTBOPOM TPHU pasa.

KonuyecTBO 1 1MaMeTp 3pUTPOLIMTOB HUCCIIEA0BA-
JIY TIPY TIOMOIIIM CTaHIAPTHBIX MeToauK [15]. Ob1ee
colepXaHue TEeMOTJIOOMHA OIpeAcsii TeMOIJIO-
OMHLMAHUIHBIM METOAOM (POTOMETPUYECKMU.

1St KCTpaKIUKU JTUMUA0B MEMOpaH 3pUTPOLIU-
TOB HCIIOJIb30BaJII CMECh pacTBOpUTEIICii renTaHa 1
M30IIPOITMJIOBOTO COUPTAa B OOBEMHOM COOTHOIIIE-
Huu 1:1. ConepxaHue OOILIUX JUIIMIO0B, ITEPBUYHBIX
(DMeHOBBIE KOHBIOTaThl) 1 BTOPUYHBIX (MaJIOHOBBIIA
muanbaerun) npoaykroB ITOJI oneHnBanu poToMeT-
puyecku Ha dorossiekTpokonopumerpe «KPK-2»
(Poccust) coritacHO MHCTPYKLUSIM K TeCT-Habopam
¢upmel «Pliva — Lachema» (Uexwus).

O IOCTOBEPHOCTH Pa3IUUMii TTOKa3aTeaei CyIUIn
no t-kpurtepuio CreioneHTa. OOHapy:XeHHBIE HAMU
pa3ivuuusl CUYMTAIUCh CTATUCTUYECKM 3HAYMMBIMU
MpU ABYCTOPOHHEM YPOBHE WUX JOCTOBEPHOCTU
p <0.05, mpu KOTOPOM BEPOSITHOCTb JAHHOTO COOBI-
s coctapisiiia 95% [16].
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Puc. 2. 3aBUcUMOCTb MHIEKCA 1e(OPMUPYEMOCTH SPUT-
POLIMTOB KPBIC OT YCWIIHsI ciBUTa Ha 10-e CYyTKU 9KCIepr-
MeHTa (1eonur 1).

PE3VJIBTATHI

WN3yyeHue BIMSAHHA TUNOTEPMHH HA AedopMupye-
MOCTb 3pUTPOIUTOB. [IpeObIBaHME B TEUEHHE TPEX CY-
TOK B XOJIOJOBOM KaMepe BBI3BIBAJIO 3HAYUTEIIbHOE
JIOCTOBEpHOE M3MEHEeHUe Ne(hOpPMUPYEMOCTH 3PUT-
POLIMTOB ONBITHBIX TPYII KPBIC HAa Pa3HbIX YCUIIMSIX
CIBUTA.

Kak BumHO 13 rpaduKoOB, MpeacTaBJIeHHBIX Ha
puc. 1 u 2, nepopMUpyeMoOCTb SpUTPOLIUTOB XKUBOT-
HBbIX, OABEPTHYTHIX MepeoxaaxaeHuto Ha 10-e cyT-
KM 3KCIIEpUMEHTa, 0Kas3ajach 3HAYUTEJbHO BBIIIIE
rnokasaTesieil KOHTpOJIbHOI Tpynnbl. Tak, B cpaBHEe-
HUM C KOHTPOJIBHOM IrpyIIou XkuBoTHbIX ID aputpo-
LIUTOB KPBIC TIEPBOIi OMBITHOI TPYIMbI ObLI B Cpeli-
HeM Ha 38 & 5% (p < 0.01) BbIllle, B TPETHEM OMBITHO
rpynie 3TOT IloKa3aTejab ObLI Bbille Ha 27 £ 3%
(p <0.01), a B msATOIM OMBITHOM Tpy1iie — Ha 24 + 3%
(p <0.01) Beimie. ITpu 3TOM MaKCUMAaJIbHOE OTKJIOHE-
HHUE OT HOpMAaJIbHBIX IToKa3aTeseil (40—70%) neMoH-
crpupoBasl 1D 3pUTPOLIMTOB HA HUBKUX YCUIUSIX
capura (t=5.2—12.2 H/Mz).

ODpUTPOLUTH MHTAKTHBIX XKMBOTHBIX, YIOTPEO-
JIIBIIUX 1I€OJUTOBbIE NO0OABKM M3 pPa3HbIX Me-
CTOPOXJEHUN (BTOpasi U YETBEPTAsi OTBITHBIE TPYII-
Mbl), XapaKTepU30BAJIUCh HEIOCTOBEPHBIM CHUXKE-
HueM ID otHocuTenpHO KoHTposnsa (p > 0.05) 3a
HUCKJIIOUEHUEM MaKCUMAJIbHOTO YCWINS cABUTa (MpU
=149 H/™M%, p < 0.05).

Yepes 20 cyToOK ymoTpeOJIeHIS LICOJTUTOB SKTAIIN -
TOMeTpUuYecKasi KapTuHa 1e(hOpMUPYEMOCTU 3PUT-
POLIUTOB KPbIC B Pa3HbLIX OMBITHBIX IpyMIiax Oblia
CXOXKEM 32 UICKJIIOUEHUEM BTOPOI M YETBEPTOI IPYyIIIT
(puc. 3 u 4). 3nech, B oTandue oT 10-x CyToK aKcne-
pumeHTa, [D spuTponMTOB OBLT BBHIIIE, YEM B KOH-
TpoJie, B cpeaHeM Ha 4.0 = 0.6% (p > 0.05) mis BTO-
poii rpyniiel M Ha 5.0 & 1.4% (p > 0.05) — mist yeTBep-
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Puc. 3. 3aBucumocts MHAEKCA Ne(OpMUPYEMOCTH 3pU-
TPOLIMTOB KpbIC OT ycwiaust caBura Ha 10-e cyTku
9KCIIepUMeHTA (LICOJIUT 2).

TOIt onbITHOM TpymIibl. OOpailiaeT Ha ce0s BHUMaHUE
3aMeTHOe cHWXeHue ID spuTpouuTOoB Ha HUBKUX
YCWJIMSX CIBUTa B YETBEPTOU OMBITHOU TpyIIE IO
CPaBHEHUIO C U3MEPEHUSIMM, MPOU3BEAECHHBIMU Ha

10-e cytku akcnepumenTa. Tak, nput= 5.2 H/ M2 1D
obu1 Menbiie Ha 10.3 + 0.7% (p < 0.01), a ipm

T=12.2 H/M2 STOT MMOKAa3aTeJIb OBITT JOCTOBEPHO HU-
xe Ha 14.2 + 1.2% (p < 0.01).

DpUTPOIUTHI KPBIC, YITOTPEOJSIBIINX IICOJIUT M
MOBEPTaBIINXCSI TUIMOTEPMUU (TPETbsl M IIsITast
OMBITHBIE TpyImmbl) yepe3 20 CYTOK mocje Hadaja
YIIOTPEOJICHUS LIEOIMTOBBIX TTOPOIIKOB, XapaKTepH-
30BaJIUCh JOCTOBEpPHO CHIXKeHHOI (p < 0.05) nedop-
MUPYEMOCTBIO Ha BCEX CKOPOCTSIX CABUTA B CpaBHE-
HUM C XXKUBOTHBIMHM 3TUX K€ TPYIIN, BEIBEACHHBIMU 13
aKcnepumeHTa rnocjie 10 cyrok ynotrpeodieHust MUHE-
palibHbBIX 106aBOK. [1py 3TOM MaKCUMAaJIbHbIE OTKJIO-
Henus 1D 6pu11 3adKcMpoBaHbI HA CPEITHUX YCUITH -

ax casura (1= 17,5 —24,5 H/M?).

1St TIpOBEPKM TUIIOTE3 O TIPUYMHAX OMMUCAHHBIX
BBIIIIE MUKPOPEOJOTUYECKUX UBMEHEHUI KPOBU Ha-
MU OBUIM TIPOBENECHBI TOMOJTHUTEbHBIE TECTHI: UC-
clieloBaHO OO0lllee KOJUYECTBO SPUTPOLIMTOB U UX
IvaMeTp, a TakKe MOJIydeHbl JaHHbBIE O COIePKaHUU
reMorjoouHa u npoayktoB [TOJI B apuTpoLuTax.

W3y4yeHue BIAMSHUSA TUIIOTEPMUH HA 00IIee KOJIMYe-
CTBO 3PUTPOLUTOB, MX JTUAMETP, a TAKKE COJepKaHUe
reMorjiooMHa U MHTeHcuBHOCTh nponeccos ITOJI. Ha
10-e cyTKu 3KcriepuMeHTa obli1ee KOJIUYECTBO SPUT-
POLIMTOB BO BCEX OIBITHHIX IPYyIINax KPBIC JOCTOBEP-
Ho moBbIIanochk (p < 0.01), 3a UCKITTOUeHUEM XUBOT-
HBIX, TTOJBEPTHYTHIX TUIIOTEPMUU U HE TTOJTydaBIINX
LIEOJIMTOBYIO N00aBKy (Tabin. 1). B maHHOI rpyrime
HaOJI0JaJTIOCh CHMXKEHUE JaHHOTO MapaMeTpa Ha
7.2+ 0.2% (p < 0.05), mpu 3TOM comepKaHKUe reMO-
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0.0 52 87 12217.521.024.533.2 36.745.549.0
Veunue capura, H/m?

Puc. 4. 3aBucuMMOCTh MHIEKCA Ne(OPMUPYEMOCTH 3pU-
TPOLIUTOB KPBIC OT ycwiaust capura Ha 20-€ CyTKH
9KCIepuMeHTa (Leonur 1).

mio6buHa cHu3wiaochk Ha 11.3 = 0.2% (p < 0.01) o
CPaBHEHUIO C KOHTPOJBHBIMU 3HAYCHUSIMU, YTO
CBUJIIETEJILCTBYET O LIMPKYJISILUM B KPOBOTOKE XKM-
BOTHBIX MEPBOU IPYIIBI MOJOABIX (hDOPM BPUTPOLIM-
TOB, OOJTAAIOIINX TTOHWKEHHBIM COINEpPXaHUEM Te-
MomiobuHa. JlaHHBIE SPUTPOLIUTOMETPUU, TIPE-
CcTaBJICHHBIE B BUae KpUBBIX [Ipaiica-/IxkoHca (puc. 5
" 6) IEMOHCTPUPYIOT YBEJIMICHHUE IMCIIa SPUTPOII-
TOB C IMaMeTPOM OoJibille 8.5 MKM T10 CPaBHEHMUIO C
KOHTPOJIbHOM T'PYIIION XXUBOTHBIX.

OOpaiaet Ha ce0s1 BHUMAaHME TPYMIIa SKUBOTHBIX,
VIIOTPEOJISIBIIUX IOTOPCKUM LICONUT (TPEThsI OIBIT-
Hag rpynmna). 3aech o0lee comepKaHnue 3pUTPOLN-
TOB Bo3pocio Ha 9.4% (p < 0.01), 4To, OYEBUIHO CBSI-
3aHO C OOJIBbIIEH YCTOMUYMBOCTHIO SPUTPOLIUTOB K Te-
moym3y, nHayunupoBanHomy I1OJI. KpuBag I1paiica-
J>XoHca st XKUBOTHBIX 3TOM TPYIINEI HE ObLIa cMe-
IIIEHa BIIPaBO, KAK y KPbIC TIEPBOI TPYIINEI, HO OBLIA
Jajieka OT KOHTPOJILHOTO pacripenesieHusi. B kposu
MIPUCYTCTBOBAIM MUKPO-, MAaKpO- U HOPMOLIUTEI CO
CIBUTOM B 00JIACTb MOJIOABIX KJIETOK.

B xone pa6or 1o onpenenenuio mpoaykros [1OJ] B
MeMOpaHe SPUTPOLIMTOB MaKCHUMAJIbHBIM HPUPOCT
nepBuYHbIX (Ha 84%, p < 0.01) u BTOpUYHBIX (HA
114%, p < 0.01) mpoaykTtoB ITOJI Ha doHe 3HAUM-
TEJIbHOTO CHIDKEHMSI COIepXKaHUs OOIIUX JIMITUIOB
HaGIomalicsi B MepBoil ombITHOM Tpyrmme. Kpbich
TPEeTbe U TISITOM OIBITHBIX TPYMIT UMEIU GONBIIYIO
pe3nCTEHTHOCTH K mipoiieccam I1OJI B cpaBHeHUN C
KUBOTHBIMHY TI€PBOIA TPYIIITHL.

DKCIEepUMEHT, MPOBeAeHHbI Ha 20-e CyTKU MpU-
eMa 1IeO0JIMTOB, MOKa3ajl CJeAYIOIIUE pe3yJbTaThbl
(Tabjy. 2): u3MeHEeHMsI B KOJIWYECTBEHHOM COCTaBe
SPUTPOLIMTOB U COAEPKAHUU TeMOTJIOOMHA HOCUJIU

BUODU3NKA Tom 68 Ne3 2023
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Ta6muna 1. KonuuecTBo 3puUTPOLIMTOB, KOHIIEHTPALIUs TeMOIJIOOMHA U COCTOSTHUE MPOLIECCOB JIUMOIEPOKCUIALIUA B
MeMOpaHe 3pUTPOLIUTOB B 3KCTIepuMeHTe Ha 10-e CyTKM yroTpebeH s 11eonTa

IlepBas onbiTHas |Bropast onbiTHas | TpeThs onmbITHAS YeTBepras ITsTas onbITHAs
Ucenenyembre| KoTpors rpyImna rpyImna rpyria OIBITHAS IpyIIa rpyria
(uHTakTHbIEe + | (MHTakTHbIe + | (oxyaxaeHue + | (MHTakTHbIe + | (oxJlaxkaeHue +
rnokazaTeu (n=28)
oxJIaXIeHue) eosut 1) neonur 1) LIEoJUT 2) 1EeonuT 2)
(n=28) (n=12) (n=12) (n=12) (n=12)
C ,
p“fgg;‘““” 7224003 | 670£0.09% | 739+0.02% | 79%£004* | 7.34+02% | 7724011
)|
reMof/Tf“H’ 15470 £ 0.92| 137.20 + L41* | 157.90 £0.54* | 159.30 + 1.2* | 158.1£0.42* | 158.9 + 1.05*
Oo6mme
JIUTIUIBL, 2.19+0.3 1.52 £ 0.2%* 24+04 1.93 £0.1* 2.23+0.2 2.06 £ 0.2*
MT/MJI
JvnenoBbie
KOHBIOTaThl, | 55.8 +2.3 102.7 £ 3.7** 434 £2.3* 69.3 + 1.8* 47.1 £ 3.6* 86.4 + 5.1*
HMOJIb/MT
MaJsioHOBBIM
IUATbACTU, 57+0.3 12.2 £ 0.6** 4.1+0.2% 7.7 £ 0.2%* 3.2+ 0.26%* 8.1 £ 0.31**
HMOJIb/MT

IMpumeuanue. Pesynbrars! mpuBeneHs! B Bunae M + m. OTIMaus JOCTOBEPHBI: MO CpaBHEHMIO ¢ KOHTposieM: * — p < 0.05, ** — p < 0.01.

TOT K€ XapaKTEp, YTO U B paHEEC ITPOBEACHHOM 3KCIIC-
PUMCEHTE.

Ananu3 kpusoii Ilpaiica—[xoHca (puc. 7 u 8) y
KPBIC BTOPOI M Y€TBEPTOM TPYIIH, MOJIY4YaBIINUX LI€0-
JINTHI, CBUIETEIHLCTBYET O TOM, UYTO OCHOBHOIT 00beM
UX 3PUTPOLIMTAPHOM MacChl ObUI MpPEACTaBJIEH 3pe-
JILIMY HOpMOLIUTaMU. KoTnuecTBO MUKPO- U MaKpO-
LIUTOB OBLJIO CHUXKEHO TI0 CPABHEHUIO C KOHTPOJIEM,

YTO MBI CKJIOHHBI CBSI3bIBaTb CO CTUMYJISILIMEH
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Puc. 5. 3aBucumocTtb MHAEKca 1e(hOpMUPYEMOCTH DPUT-
POILIUTOB KPbIC OT yCWIHs ciBura Ha 20-e CyTKM 3KCHepr-
MeHTa (LIEOIUT 2).

BUO®PU3NUKA Tom 68 Ne 3 2023

SPUTPOIIOA33a, BBI3BAHHOI yITOTpEOIeHUEM I1I€OIU-
ToB [17].

OTOT (haKT MOATBEpPXKIAaeT CPaBHUTEIbHBIN aHa-
m3 kpuBbIx Ilpaiica—[IxkoHca B ombITax Ha 10-e u
20-e cyTku. B Ma3kax KpoBU >KMBOTHBIX TPEThEN U

—e— Kontpons (n=28)
_ IlepBas onbITHAsS

40 - “* " rpynna (n=38)
_.a - BTOpas onbITHasA
35¢ rpymma (n=12)
.. x... TpEThsl ONBITHAA
§ 30 rpymma (n=12)
£ 25
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é 20
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OQli‘vQ‘oQ‘)Q%Q‘;
/(\.Q//\ 6/00' Q/oo 6/00 Q/o,. /\Q /\Q.%/\\.Q/\\-

JlnaMeTp 5pUTPOLUTOB, MKM

Puc. 6. PactipeneneHne 3puTpoMToB 1O TUaMETPy Y KPbIC
KOHTPOJIBHOM M OMBITHBIX TPYMIT XXWUBOTHBIX, YITOTPEO-
JISIBIIMX LIEOJUT 1 M MOABEPTHYTHIX NMEePEOXIaXKICHNIO Ha
10-e cytku akcniepumenTa (KpuBast [1paiica-/IxkoHca).
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Taomuna 2. KoJnyecTBO 3pUTPOIIMTOB, KOHIIEHTPAIIMsI TEMOTJIOOWHA Y COCTOSTHME TIPOIIECCOB JIMITONIEPOKCUIAIINY B
MeMOpaHe 3pUTPOIIUTOB B SKCIIepuMeHTe Ha 20-e CYTKHU YITOTpeOIeHUs 1Ie0InTa

ITepBast ontbiTHast |BTopasi onbiTHast | TpeThst onibiTHast |  YeTBepTast ITarast onbITHAS
Ucenenyembre| KoHTpors rpyria rpyria rpyIma OITBITHASI TPYTITIA rpyIma
(MHTaKTHBIE + (uHTaKTHBIE + | (OxJlaXneHue + | (MHTakKTHbIe + | (oxnaxkaeHue +
nmoKasaTeJin (n=28)
oxJIaXIeHue) eour 1) eonur 1) LIEoJUT 2) LeonT 2)
(n=28) (n=12) (n=12) (n=12) (n=12)
DPUTPOLIUTHI, N
102/ 7.12 £ 0.04 6.52 £ 0.12%* 7.17 £0.03 7.64 £ 0.12%% 7.24 + 0.09* 7.72 £ 0.26*
reMo:;;‘S”“’ 152.30 + 0.71| 124.50 £ 1.73** | 159.20 + 0.14* | 168.30 + 1.22*x | 161.40 + 0.31* | 171.00 + 0.23*
O6uue
JIUTIUIBL, 2.310.2 1.60 = 0.13* 2.43+0.12 2.26 £0.30 2.56 £ 0.16* 2.32 £ 0.08
MI/MJT
JlreHoBbIE
KOHbIOTathl, | 57.3 £3.8 117.5 £ 4.1** 451 £2.2% 61.8 £2.1 41.0 £ 3.1* 66.4 + 1.8*
HMOJIb/MT
ManoHOoBBI
THATBIETHI, 5.6+0.7 11.7 £ 0.8%* 3.70 £ 0.51* 6.2+ 0.1*% 3.60 £ 0.22% 6.70 £ 0.24**
HMOJIb/MT

IMpumeuanue. Pesynbrarsl puBeneHsl B Buae M + m. OTJIMYMS JOCTOBEPHBI: IO CPaBHEHUIO ¢ KOHTpoJeM: * — p < 0.05, ** — p < 0.01.
OTIMYMst JOCTOBEPHBI MEXKIY TIEPBO, TPEThEH 1 MSATOM ONMBITHRIMU Tpymamu: X — p < 0.05.

NSITOM BKCIIepUMEHTAIBHBIX TPyIIT Ha 20-¢ CyTKH, B
OTJINYME OT aHAJIOTUYHBIX KpBIC Ha 10-¢ CyTKM 3KC-
rneprMeHTa, HabJIIoAaloCch MOHUKEHHOE coaepKa-
HUE DPUTPOLIMTOB OOJILIIOrO TUaMeTpa, obllee cMe-
IIEHUE KPUBOUW BJIEBO U pPa3MEIlEHUE BEPUIUHBI B

—e— Kontpons (n=

mpeaesiax CpemHuX 3HAYeHUU [UII HOPMOIIUTOB
KpBbIC.

AHaJIOTUYHBIM 00pa30M MPOSIBISLINA CEOST U aHTU-
OKCUJAHTHBIE CBOWCTBAa IIEOJIUTOB. AHTUOKUCIIM-
TeJibHasl CUCTEMa 3PUTPOLIUTOB KPBIC, TTIOIyYaBIINX B

MUILY LIEOJUTHI, 0Ka3ajach ropasao 0ojiee yCTONYu-
BOIi K HEraTUBHOMY BJIMSIHUIO XOJIOAOBOTO (pakToOpa,
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JuaMeTp 3puTpOLUTOB, MKM

Puc. 7. Pactipenenenne 3puTpoMToOB MO TUAMETPY Y KPhIC
KOHTPOJIBHOI M OTTBITHBIX TPYIIIT JKUBOTHBIX, YIIOTPEOJISIB-
IIMX LIEOJIUT 2 ¥ MOABEPIHYTHIX MepeoxiaxkaeHuio Ha 10-e
cyTKu 3KcniepuMeHTa (kpuBas [1paiica-JIxxoHca).

JII/IaMeTp OPUTPOLUTOB, MKM

Puc. 8. Pactipenenenne 3puTpoiMToB 1Mo TUaMeTpy y KpbIC
KOHTPOJIBHOI M OTTBITHBIX TPYIIIT XKMBOTHBIX, YITOTPEOJISIB-
IIMX LIEOJUT 1 ¥ MOABEPTHYTHIX ITepeoxJIaKaeH!IO Ha 20-¢
CcyTKHU 3KcniepuMeHTa (kpuBas [1paiica-JIxoHca)
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JluameTp 3pUTPOLIUTOB, MKM

Puc. 9. PactipeneneHne 3puTpoIMToB 10 TUaMETPy Y KPbIC
KOHTPOJIBHOM M OMBITHBIX TPYMIT XXWUBOTHBIX, YITOTPEO-
JISIBIIUX LIEOJIUT 2 U TOABEPTHYTHIX MEPEOXJIAXKICHUIO Ha
20-e cyTku skcriepumeHTa (Kpusas [Ipaiica—/IxxoHca).

KaK B CPaBHEHUM C TIEPBOM TPYMIION, TaK 1 MIPU CO-
MOCTABJICHUN PE3YJbTaTOB, IIOJYYEHHBIX TOCIe
10-tu 1 20-TH CYTOK YIOTpeOJIeHUSI LICOJUTOB.

OBCYXIEHUE

Hapsgny ¢ arperamnueii neopMUpyeMOCTb 3PUT-
POILIMTOB — BaXKHEWIasik MUKPOPEOJOrn4yecKast Xa-
pakTepUCTUKA, KOTOpast OTpaxaeT CIOCOOHOCTh
STHUX KJIETOK U3MEHSITH CBOIO (POPMY ITPH ITPOXOKIC-
HUM MUKPOLMPKYJISITOPHOIO pycja, YTO obecreumn-
BaeT ONTUMAJILHYIO Ta30TPAHCIOPTHYIO (PYHKIIUIO
STUMHU KJIEeTKaMH. JlaHHass CITOCOOHOCTh IIpeTepIie-
Bac€T OIIPECACJICHHbIC MHN3MCHCHUA Ha (I)OHC TnIio-
TePMUMU.

M3BecTHO, UTO OXJaXXICHUE SPUTPOLIUTOB in Vitro
MIPUBOIUT K 3HAYMTEILHOMY CHIDKEHUIO UX CIIOCO0-
HOCTH K nedopmanuu [18]. DTOT hakT cBSI3aH C yBe-
JIMYeHMEM BSI3KOCTH JIMITUITHOTO OUCI0s U (pa30BBI-
MU MepexogamMy B MeMOpaHHEBIX JUITMAaX. B sKMBbIX
opraHmn3Max nogodHoro ag@deKTa He HaOII0gacTCs.
Jaxxe moHMXeHUe OOIleil TeMIlepaTyphl Tejia IpaK-
TUYECKHU BCETlla IPUBOIUT K YBEIIMYCHUIO TepOpMU-
PYEMOCTH KPACHBIX KJIETOK KPOBH. DTO OOYCIIOBIIEHO
BO3pOCIIE 3HEPreTUYEeCKOil IOTPeOHOCThIO Opra-
HM3Ma, KOTOpasl peaJn3yeTcs IIPU IIOMOIIY aKTHUBa-
LY aHTUTUIIOKCUYECKUX MEXaHU3MOB.

Ha HavanbHOI cTaguy peanus3aliy aHTUTUIIO-
Kcndyeckoro 3d@dekxra, MocpeaCTBOM CHUMIATOAIpe-
HaJIOBOM peaklIMy NPOUCXOAUT BEIOPOC B KPOBb JIe-
IMOHUPOBAHHBIX B IETIO 3PUTPOLIUTOB. Takue KIIeTKU
KpPOBU 00JIafal0OT MEHBIIUM AWaMETPOM NpPU HEU3-
MEHHOM coJiepxXaHuu reMoryioouHa [19]. Inaroii 3a
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Yype3MepHOe HaIloJIHEHUE TeMOTJIOOMHOM CJTYy>XKUT
CHUXeHUe ae(opMUPYEeMOCTH TaKUX KJIETOK, UTO
MPUBOAUT K TOBBIIIEHUIO BSI3KOCTU LIMTOILJIA3MBI.
ITomMmumo 3TOrO, Ha CHUXEHUE AHOPMUPYEMOCTHU
JIeTTOHUPOBAHHBIX 3PUTPOLIUTOB B 3HAUYMUTEIbHOM
Mepe OKa3blBaeT BJIUSIHUE YMEPEHHO CHMXKEHHBIN
pH oxkpyxaroliiero mpocTpaHcTBa B CUHYyCOMIaX Ce-
ne3eHku [19]. Takas rematojiornyeckasi KapTuHa ya-
CTO COIPOBOXAAET peaKlMi OpraHu3Ma K CIa0bIM U
CpeIHEN CUJIbI pa3apakKUTeasIM U MPOAEMOHCTPUPO-
BaHa B pabotax [18, 20]. Heckonbko cHUXKeHHBIM 1D
SPUTPOLIMTOB XMBOTHBIX BTOPOU 1 YETBEPTOI TPYIIIT
10 OTHOIIEHUIO K KOHTPOJI10 Ha 10-€ cyTKM aKcnepu-
MEHTa, BEPOSITHO, SIBJISIETCS CAeACTBUEM MTOAOOHOTO
pona addekTa B OTBET Ha MOSIBJIEHUE B PallMOHE MO~
POIIKOOOPa3HBIX IIEOJUTOB, YTO TOATBEPXKAAIOT pe-
3yJbTaThl 3pUTpouuTOMeTpruu. Co BpeMEHEM IPUT-
pOLIMTHI, BbILIEAIINE U3 JeNo, IOJABEepralTcs
spuTpoauepesy. Yxke Ha 20-e CyTKM BKCIIepUMEHTa
ID 3puTpOLIMTOB KMBOTHBIX B 3TUX TpyIlNax cpas-
HSUJICSI CO 3HAUYEHUSIMU B KOHTPOJIbHOM TpyTINe U Ja-
K€ TIPEeB30I1IEeNT UX.

B ciygae cuibHOTO JIMOO TIPOMOIKUTEITBHOTO
BO3ACHCTBUS pa3ApaKUTENST TIPOUCXOMNUT aKTUBALIUSI
3PUTPOINO33a B KOCTHOM Mo3re. B pa6ote [21] ObL10
IMOKa3aHOo pe3Koe BO3pacTaHUe COAepKaHUe SPUTPO-
IIMTOB B KPOBU KPBIC B OTBET Ha BO3IEUCTBUE pa3-
JIMYHOTO poja (U3UOJOTUUECKUX CTPECCOB, TpUYEM
IIpY aHAJIN3¢ BO3PACTHOTO COCTaBa HAOIIOAAIOCH 10-
MUHUPOBAHUE MOJIOABIX (OPM KIIETOK, OTIIMYalo-
IIUXCST OOJIBIIUM AMAMETPOM M MOBBIIIIEHHON CITO-
COOGHOCTBIO K nedopmarun. [1pumanHOI 3TOTO SIBISI-
ercsl MHOrodakTopHas CTUMYJISIAS TPOMYKIIUN
apuTponoaTuHa [22, 23].

B Hamuix skcrepuMeHTax y KpbIC, MOABEPXKEH-
HBIX TIepeoXJIaXkKACHUIO HAOJoAaICs aHU30ILIMTO3 CO
cMeleHrueM KpuBbIX [Ipaiica—/I>)koHca BripaBo. I1pe-
o0Jangaolre B KpOBU MaKpPOILIMThI XapaKTeprU3yOTCs
TUTepriinkeMueil, KoTopasl BBI3bIBAaeT YCUJIEHHOE
MOTJIOLIIEHUE TJIIOKO3bI, HEOOXOAUMOM 3PUTPOLIUTAM
IUIST CMHTEe3a Makpoapros [ 18]. B To ke Bpemst riponc-
XOISIT OGMOXUMUYECKUE TIEPECTPOMKHU B LIUTOCKETIETE
KJIETOK 10 AeiicTBueM psina 3ddekropos [18].

DTO NIPUBOAUT K ele Oombleil nedopMarinoH-
HOM TaOMIBbHOCTU KPaCHBIX KJIETOK KPOBH, YTO I103-
BOJISIET KPOBEHOCHOII cHCTeMe MOJHOCTBIO yIOBJIC-
TBOPSITh KMCJIOPOAHEBIE IIOTPeOHOCTH opranu3ma. Ho
noaaepKaHue BBICOKOW CIIOCOOHOCTH K aedopMa-
UM — DHEPreTUYECKM 3aTpaTHEIN Iipoliecc [24],
CIIOCOOCTBYIOIINIA CHIKEHMIO aHTHOKCUIAHTHOM
3alUThI KJIETOK. M3BeCTHO, YTO OKMCIEHUE MTPOAYK-
tamu I1OJI KaK TMIUIHBIX, TaK M OSJIKOBBIX KOMIIO-
HEHTOB MeMOpaHbI 3PUTPOLUTOB BEACT K yBEIMUe-
HUIO PUTUIHOCTU MX MEMOpaHBI. 3[1eCh, OUYEBUIHO,
OYCHDb IIOJIE3HLIM OKa3bIBAETCS CHIKEHHE CBOOOI-
HOpaInKaJIbHBIX IIPOIIECCOB B KJIETKAaX 3a CUET aHTH-
OKCHJIQaHTHOTI'O AEMCTBUSI 1IEOJIUTOB Y >KUBOTHBIX TPE-
ThEI U ISITOI OIBITHBIX TPYIIIT, IPUYEM LEOJIUTHI HO0-
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ObIBaeMbIC Ha  Tepputopun  XMAO—IOrpnr
JIEMOHCTPHPYIOT 00Jiee BEICOKMIA aHTUMOKCHUIAHTHEIN
a¢pdexr. Konnenrpauus mnpoaykroB I1OJI B meM-
OpaHe 3pUTPOLIUTOB HAXOMWJIACh B OOpaTHOM 3aBU-
CUMOCTH OT CpOKa IpHeMa MUHepajoB. Pa3mumuHbIe
aBTOpHI [6, 7, 11] CBA3BIBAIOT aHTUOKCUIAHTHOE €M~
CTBHE LIEOJIMTOB C X BIMSIHUEM Ha CUHTE3 psifa ¢ep-
MEHTOB aHTUOKMCJIUTEIILHOM 3aIIIUTHI.

BbIBO/1bI

I[MonydyeHHBIe pe3yabTaThl CBUIOETEILCTBYIOT O
MHOTOTIPaHHOI POJIN LIEOJUTOB B 00eCcIeYeHUN HOP-
MajbHOro (PYHKIMOHUPOBAHUS OpraHU3Ma B 3KC-
TpeMaJIbHBIX yCIoBUsX. Oco00 MoKa3aTeIbHBI BhIpa-
KEHHBIE TeMOPEOJIOTUUECKNE W aHTUOKCHUIAHTHBIC
3G GEKTH 1IEOINUTOB.

WccnenoBateassMyu TaBHO OTMEUYAETCSl ILIMPOKOE
pacnpocTpaHeHHEe CBOOOTHOpPAIUKAJIbLHBIX ITPOIIEC-
COB B KPOBHY B HOPME U IIpM MIATOJIOTUHU, a TAKKE Ha-
JIMYME U BbICOKasi aKTUBHOCTh MHOXK€CTBa (pepMeH-
TOB aHTMOKCUJIAHTHOM 3aIIUTHL. JITnTeabHass TUIIO-
TEpMHUSI XapaKTEepU3yeTCs IIMPOKUM pPa3BUTUEM
MNEPEKUCHOM JIMTIOAECTPYKLIMU, UTO B 3HAUYUTEJIbHOM
CTeNeHM CKa3bIBaeTCsl Ha Ae(pOopMUPYEMOCTU DPUT-
pOILIMTOB.

IIpuponHbie LEOIUTHI BEICTYIIAIOT B JAHHOM MPO-
Lecce B KauyecTBe MeMOPaHOIIPOTEKTOPOB M aHTUOK-
CUIAHTOB. MexaHuU3M pealu3alud UX QYHKIIWA,
BO3MOXHO, KPOETCSI B BBICOKOM COPOLIMOHHOI M
MOHOOOMeHHOM cnocodbHocTu. Hackimas opranuim
HEOOXOOMMBIMU MUKPORJIEMEHTAMHU, U BBIBOAST TOK-
CUHBI, LIEOJUTHI HOPMAIU3YIOT TOMEOCTa3, CHa0OXa-
IOT MHOTOYMCJICHHBIE (hbepMEHTHl HEOOXOAMMBIMU
MUWHEepaJbHBIMU KO(MaKTOpaMu, TeM CaMbIM ITOBBI-
11ast aHTUOKCUAAHTHYIO YCTOHUYMBOCTh OpraHu3ma.

JlaHHbIe, MOJyYEeHHBIE B 3TOM UCCJIeI0BaHUU, OT-
JIMYHO COTJIACYIOTCS C pe3yJibTaTaMM, II0JIydeHHBIMU
HaMmu paHee Wi 1eoautoB I uBeIpTYyiickoro Mecro-
poxaeHus [25], 1 IeMOHCTPUPYIOT OOIITHOCTh OMO-
JormyecKux 3(PPEKTOB LIEOTUTOBLIX MUHEPAIOB, CO-
JIepKalluX KIMHONTUIOINUT, HO TOOBIBa€MBIX B pa3-
HbIX perrnoHax Poccuu. DTO T03BOJISIET OTHECTU
MEICOBCKOE  1IEOJIUTOBOE  MECTOPOXICHHE B
XMAO-IOrpe K nepcneKTUBHBIM UCTOYHUKAM I1€0-
JIUTOBOTO CHIPbSl JJISI TIPOM3BOACTBA MUHEPaJIbHBIX
J100aBOK M JIEKAPCTBEHHBIX IIPENapaToOB C BBIpAXKEH-
HBIMA MEMOpPaHONPOTEKTOPHBIMHM, aHTHMOKCHUIAHT-
HBIMU 1 aJaniTOTeHHBIMU CBOMCTBaMMU.

KOH®JIMKT MHTEPECOB

ABTOpr 3asIBIISIIOT 00 OTCYTCTBUUN KOH(l)J'[I/IKTa
MHTEPECOB.

COBJIIOAEHUE OTUYECKHNX CTAHIAPTOB

Bce npoBeneHHbIe NpoLEAYpPbl COOTBETCTBOBAIU
OTUYECKUM craHgapTam NHCTUTYLIMOHAJIbHOI'O

W/WJIA HAIIMOHAILHOTO UCCIeA0BATEIbCKOTO KOMU-
TeTa, a TakXKe XeJIbCUHKCKON nekiapauuu 1964 r. u
ee OoJiee TTO3IHUM ITOTIpaBKaM WM COITOCTaBUMBIM
3TUYECKUM CTaHAapTaM, UYTO ITOITBEPXKIAeTCs 3a-
KJIIOUEHUEM JIOKAJIBHOTO STUYECKOro KOMUTETA XaH-
ThI-MaHCUICKON ToCydapCTBEHHON MEIUIIMHCKOMN
akanemuu (XMI'MA) (mpoTokoJ 3akimtodeHust Ne 48
ot 07.06.2019 rona).
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Ektacytometry: Characterization of the Erythrocytes of Rats Subjected to Hypothermia
and Receiving Natural Zeolites

A.P. Vokhmintsev*
*Tyumen State Medical University, Odesskaya ul. 54, Tyumen, 625023 Russia

The article presents data as to the effect of a diet containing natural zeolite, taken from the Mysovsky mine
(Khanty-Mansi Autonomous Okrug — Ugra), and applied in powdered form on the ability of erythrocytes of
white outbred rats to change their shape in shear flow under normal and hypothermic conditions. To assess
the deformability of erythrocytes, a laser diffraction technique combined with a redesigned version of the ek-
tacytomer has been used in this work. For comparison, zeolite from the Kholinsky mine (Zabaykalsky Krai),
which is well-studied and widely used for medicines and nutraceuticals has been provided. It has been shown
that hypothermia causes a significant increase in the parameter such as erythrocyte deformability in rats in a
cold group and is associated with enhanced lipid peroxidation when compared to animals in a control group.
These alterations were a result of macrocytosis, revealed by flow cytometry analysis. Natural zeolite powder
used in animal feeds had antioxidant and membrane-protective effects on animals in both groups. These in-
cluded a significant increase in the parameter such as erythrocyte deformability with a decrease in lipid per-
oxidation processes and expansion of the Price-Jones curve to the left, unlike those observed in animals sub-
jected to hypothermia but not receiving zeolites. The results obtained demonstrated that the biological effects
of natural zeolite-containing preparation which contains a clinoptilolite component are similar and that ze-
olites from the Mysovsky mine can be used as a potent raw material for drugs.

Keywords: laser diffraction, erythrocytes, deformability, hypothermia, natural zeolite, ektacytometer
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