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Ponb rmyramaTta B 3HepreTM4eckoMm Metabonuame Tumyca
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Pestome

Uenb uccnedoeaHusi. NpoBecTy aHanNn3 SHepreTMYeckon ponu riytamara B TUMOLMTaX U TKaHsX TMMYCa Ha pasHbiX
aTanax ero BO3pacTHON UHBOSIOLUN.

Mamepuanbi u MemoOdsl. ViccrnenoBaHusi npoBedeHbl Ha 6enbix Kpbicax-camuax. CocTosiHME SHepreTuyeckoro obme-
Ha onpeaensinu No ckopocTy NOTpebneHns Kncnopoaa TKaHsMU TUMyca U TUMOLMTaMK C UCMOMNb30BaHMEM Nonsiporpa-
duyeckoro metoza.

Pe3ynbmamabl. YCTaHOBINEHO, YTO B TKaHSX TuMyca 4-, 5- 1 6-MecsYHbIX KpbIC CKOPOCTb MOTpebneHns kucnopoaa
MOCTOSIHHA M 3HAYMMO HE M3MEHSETCS B OTBET Ha BBeAEHWE rmyTamara. TMMOLUTbl — MMMYHOKOMMETEHTHbIE KMNETKU
TUMYyCa XMBOTHbIX 3- 1 8-MeCs4YHOro Bo3pacTa, HECMOTPS Ha CXOAHbIE YPOBHWN NOTpebreHnsa kucrnopoaa Ha aHAOreH-
HbIX cybCcTpaTtax, No-pasHoOMy pearupytoT Ha AelcTBue rmytamaTa. B TumoumTax 3-MeCcayHbIX XMBOTHbIX AENCTBUE My-
Tamara okasbiBaeT 0onee BblpaXXeHHbIN CTUMYNUpYoLWNA 3 ekt Ha BMO3HEPreTUYecKne NPOLLECCHI MO CPABHEHMIO C
8-mecsayHbIMU. ECTb OCcHOBaHWe nonaratb, YTO CHUXeHne 3h(EKTUBHOCTM AENCTBUSA rryTamaTta Mo Mepe B3pOCMEHNsI
XKMBOTHbIX 06YCNOBNEHO NPoLIeccaMn BO3pacTHOW MHBOMOLUN TUMYCa.

3aknroveHue. [myTamaT CTUMynupyeT a3pobHoe AbIxaHne B TUMoUMTax 3- U 8-MeCAYHbIX XUBOTHBIX, MPU 3TOM Benu-
YnHa cTUmynupytoLLero apdekTa B TMoumutax 6onee MonoAbIX >XMBOTHbIX Bbille. OOHOBPEMEHHO C 3TUM rfyTamar He
BbI3bIBAET 3HAYNMbIX MBMEHEHWNI CKOPOCTM NOTPEBNEHNs KNCIopoaa B TKaHAX TUMYyca 4-, 5- 1 6-MeCAYHbIX XMBOTHbIX.
KnroueBble cnoBa: mumyc, mkaHegoe ObixaHue, MUMoyumel, ailymamMam, amumari, UHEOMUUS mumMyca, KUC/o-
pod, nonspozpaghuyeckuli Memood
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Abstract

Objective. To analyze the energetic role of glutamate in thymocytes and tissues of the thymus at different stages of its
age-related involution.

Materials and methods. The studies were performed on white male rats. The state of energy metabolism was
determined by the rate of oxygen consumption by thymus tissues and thymocytes using a polarographic method.
Results. It was found that in the thymus tissues of 4, 5 and 6-month-old rats the rate of oxygen consumption is constant
and does not significantly change in response to glutamate administration. Thymocytes - the immunocompetent thymus
cells of 3- and 8-month-old animals, despite similar levels of oxygen consumption on endogenous substrates, respond
differently to glutamate action. In thymocytes of 3-month-old animals, the action of glutamate has a more pronounced
stimulating effect on bioenergetic processes compared to 8-month-old animals. There is a reason to believe that the
decrease in the efficiency of glutamate action as the animals grow older is caused by the processes of age-related
involution of the thymus

Conclusion. Glutamate stimulates aerobic respiration in the thymocytes of 3- and 8-month-old animals, with a greater
stimulating effect in the thymocytes of younger animals. At the same time, glutamate does not cause significant changes
in the rate of oxygen consumption in the thymus tissues of 4-, 5-, and 6-month-old animals.

Keywords: thymus, tissue respiration, thymocytes, glutamate, amytal, thymus involution, oxygen, polarographic
method
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BBeneHue

[MmyTtamar (corb rnyTaMmmMHOBOW KUCNOTbI) — U3-
BECTHbI YCUNUTENb BKYCa, CMOCOOHbLIV BbI3bIBaTb
nocpeacTBOM akTMBaLUUW BKYCOBbIX PELIENTOPOB U
CUCTEMbI BTOPUYHbIX NMOCPEOHNKOB, B NEPBYIO Ove-
peob Ca?, owyLleHne BKyca «ymammny, NpuaHaHHoO-
ro Ha CerogHALLHUN AeHb NATbIM BKYCOBbIM OLLYyLLle-
Huewm [1]. B cBA3M C 3TUM yXXe He OOHO AecATuneTme
NpoAoMmKaeTcs NCNOoMNb30BaHWe CONU rMyTamMUHOBON
KMCNOTbI B Ka4ecTBe MuLLEBOM 0OaBKM M CTONBKO
e — guckyccust o 6e30nacHOCTM 3TOro coeauHe-
Husi [2]. OcHoBHOe GeCMOKOMCTBO Bhbi3biBana BO3-
MOXXHOCTb MOBbILLEHUS YPOBHS rryTaMaTa B TKaHAX
MO3ra 1 HapylleHue yHKLMOHaNbHON aKTUBHOCTU
HEeMpOHOB BCNeACTBME TOrO, YTO rMyTaMUHOBAs KUC-
noTa SBMSeTCA OOHUM M3 OCHOBHbIX BO30YK4a0LLMX
HENPOTPAHCMUTTEPOB B LEHTpanbHOW HEPBHOM
cucteme. OgHako HedaBHME uWCCriegoBaHUS CBU-
0EeTenbCTBYOT O HEe3HaUYUTENbHOM U HENPOLOIKM-
TEeNbHOM MO BPEMEHWN POCTE KOHLIEHTpaLmn B KPOBU
YPOBHS IMyTaMUHOBOW KUCMNOTbl B OTBET Ha MOBbI-
LLIeHHOEe ee MOCTYMNMeHNe C NULLEN U, Kak pe3ynbrar,
HU3KOW BEPOSITHOCTM TOKCUYECKOro OencTBust Ha
TKaHun moa3ra [3—6].

C [Jpyron CTOPOHbI, FryTamMmHOBas KucroTta
SIBNSIETCS1 OQHOW U3 Hamnboree pacnpoCTpaHEHHbIX
aMUHOKUCIIOT B OpraHuM3Me 4eroBeka M BMecCTe C
anaHuHOM oHM cocTasnsoT 6onee 60 % OT nx 06-
wero konudectea [7, 8]. NMomumo cuHTe3a Gerka
rmyTaMMHOBasi KACNOTa y4acTBYEeT BO MHOIMMX Apy-
rmx MeTabonmnyecknx npoueccax BO BCEX OpraHax u
TKaHsIX: CBA3bIBAaeT MeTabonvam OenkoB U yrneso-
OB Yepes LUK TpMKapOOHOBLIX KUCIOT, y4acTByeT
B CMHTE3e HyKNeoTugos, metabonMaMe ammmuaka,
CMY>XWUT OHOPOM a3oTa AJ18 NPOLLECCOB CUHTE3a 3a-
MEHUMbIX aMUHOKMCAOT U T. 4. Kpome aToro, Hago
OTMETUTb BaXKHYK POfb MyTaMWHOBOW KUCHOTbI B
3HEepreTU4eCckom obmeHe HeKoTopbIX TKaHer. Okuc-
nssck B umkne Kpebca, nNpodyKT OKUCIUTENbHOrO
Je3aMUHMPOBaHNS rmyTamaTta y4acTBYeT B CUHTE3e
AT® 3a cyeT MUTOXOHOPUANBLHOIO okucneHus [9].

CteneHb BOBNeYeHUs rnyTaMMHOBON KUCIOThI B
3HepreTMyeckmin metabonuam Bo MHOrOM 0OycrnoB-
rfieHa aKTUBHOCTbIO CUCTEM ee TpaHcrnopTa B KMeTKy
[10, 11] n aKTUBHOCTbLIO MUTOXOHAPWANbHOW rnyTa-
matgerngporenassl (FAMN) [12]. B 3aBucumoctn ot
nsocgpopmbl AN (GLUD, n GLUD,) npeanoytutesb-
HOe HarnpaBneHue KaTtanu3upyemomn 3Tum pepmeH-
TOM peakLmn MOXeT ObITb HanpaBeHo Kak B CTOPOHY
OKUCINNTENBHOIO Ae3aMUHNPOBaHUS, Tak 1 BOCCTaHO-
BUTENbHOrO amuHupoBaHusa [12]. B nepsom cny4vae
MeTabonuamMm CBsi3aH C MWUTOXOHZpPMWANbHbIM OKMC-
NeHVeM 1 NnonyyYyeHnem SHeprum, a BO BTOPOM — C
CYHTE30M aMUHOKMUCIOT U C NPOLEeCcCOM BbiBeAEHUs!
amMMuaka. Takum o6pa3oM, B pasHbIX TKAHSIX BKMag
rMyTaMMHOBOW KUCIOTblI B 3HEPreTU4ecknii obmeH
KNeToK MOXeT oTnnyaTtbes. K HacToswemMy BpeMeHu
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onybnvkoBaH psig paboT, onNMCbIBaKOLLMX aKTUBHOE
NCMNOnb30BaHMe aMWUHOKUCIIOT, B TOM YuUcne rnyTa-
MWHOBOW, B 3HEPreTMYecKUX npoLeccax B KreTkax
neyeHn [13], kuweyHvka [14], HENPOHOB N MUOLMU-
TOB ceppua, ocobeHHO B ycnoBusax uwemun [15].
Mepexon Ha ansTepHaTMBHLIE UCTOYHUKM SHEPTUA B
ycnosusix Aedumumnta Kncnopoga cnocodcTByeT yBe-
NNYEHNIO BbIXKMBAEMOCTU KNeTok [15].

Takke MnokasaHo, YTO rMyTaMUMHOBasA KucroTa
OKa3bIBaET MNOMOXUTENbHOE BIUAHME Ha KIETOYHbIN
UMMYHUTET [8], NoBbILAET METABONNYECKYIO aKTUB-
HOCTb HEKOTOPbIX KNETOYHbIX NMMHUI [16], nposBnsaeT
LUTONPOTEKTOPHbLIE U @aHTUOKCUMOAHTHbIE CBOWCTBA
B YCNOBUSIX OKUCNUTENbHOrO cTpecca [8, 17] u cno-
CcOOCTBYET BOCCTAHOBMEHUIO OOLLEro KMeTo4YHOro
romeoctasa [9]. Bce aTo no3BonsieT paccmaTpuBaTtb
rMyTaMMHOBYHO KUCMOTY B Ka4eCcTBe Ba)XHOrO MeTa-
Bonuueckoro cybctpara [15].

Tumyc obecneudnBaeT hOpMUPOBAHME KIETOY-
Horo ummyHuTeTa. o Mepe B3poCneHns opraHnama
OH MoABepraeTcsi fereHepaTuBHbIM NpoLeccam, pe-
3yNbTaTOM KOTOPbIX SIBMSIETCA CHWDKEHWE aKTUBHO-
CTU nepudbepnyeckoro 3BeHa MMMYHHOW CUCTEMBbI.
BospacTHasi vHBOMOLMSA TUMyca COMPOBOXAAETCS
MOPQONMOrMYECKUMIN  U3MEHEHUSIMM,  CBSA3AHHBIMM,
B MEpBYK oyepedb, C YBENUYEHMEM [JONU coeau-
HUTENbHOW TKaHW [18]. YcuneHuwe aHepreTnyeckoro
oOMeHa B CEKPETOPHbLIX TUMYCHbIX 3nNUTENManbHbIX
KrneTkax MOXET OKa3aTb NONOXUTENbHOE BIMSHME Ha
npoueccbl GOPMUPOBAHUSA TUMOLMTOB, @ 3HAYMUT, U
Ha BCe 3BeHO nepuepudeckon MUMMYHHON CUCTEMBI.

3HayeHue rmyTaMMHOBOWN KUCIOTbl B SHEPreTu-
4YeCckOM OOMEHe pasfnU4HbIX OPraHoB M TKaHEN Kak
B HOpPME, TaK U Npu BO3HUKHOBEHWW HapPYLUEHWUI UC-
crnefoBaHo He B nosnHoun Mepe. MNMoatomy npeacras-
NsieT onpefeneHHbI MHTEPEC 3KCNEPUMEHTASbHbIV
aHanuM3 ponu AaHHoOro Metabonuta B npoueccax
oKMCNUTENbHOro PocOpUMPOBaHNS B TKAHAX TU-
Myca Ha (POHe MHBOIMIOLUM 3TOTO OpraHa.

Lenb uccnepoBaHus

[MpoBecTn aHanu3 SHepreTM4eckon ponu rny-
TamMaTta B TUMOUUTaxX U TKaHAX TUMYCa Ha pPa3HbIX
aTanax ero BO3pacTHOW NHBOMIOLUMN.

MaTepMa.ﬂbl n MmetToabl

WccnepoBaHmsa npoBedeHbl Ha 6enbix  Kpbl-
cax-camMuax. KOHTpOJ‘IbeIe n  3KCnepunMmeHTarb-
Hble XXMBOTHblE coAepXalnncb B YCIOBUAX BUBa-
pua Ha cTaHgapTHOM pauuoHe. B akcnepumeHTe
ncnonb3oBanu 6enbix 6eCnopoaHbIX KpbIC-CaMLOB
cnegywowmx BospactoB: 3, 4, 5, 6 u 8 mecsues,
no 6-7 ocoben (n) kaxgoro Bo3pacta. [lepuoay
MOSOBOrO CO3pPEBAHUS M MaKCMMasrlbHOrO pasBu-
TUS TMUMyCa COOTBETCTBYET 3-MECSIYHbIi BO3pacT.
C aTOro BO3pacTa HauUMHAKT pa3BMBaTLCS MNEpPBbIE
MOP(OIOrnyeckne U3MEHEHUs!, CONPOBOXAAOLLNE
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npoLeccbl BO3pacTHOM WHBOMWOUUKM Tumyca [18].
YK1BOTHbIE CTapLUMX BO3paCTHLIX FPynn XapakTepu-
3yHOTCSl HANM4MeM BO3PacTHbIX U3BMEHEHWIA pa3nny-
HOW cTeneHn BbipaxkeHHocTn [18]. Npu npoBegeHUn
3KCMepUMeHTarnbHbIX UCCNeqoBaHUA Oblnv yYTEHbI
BCce TpeboBaHus dupektmebl 2010/63/EU EBponei-
ckoro NMapnameHnTa n Coseta EBponenckoro Cotosa
Mo OXpaHe XMBOTHbIX, MCMOMb3YEMbIX B Hay4HbIX
uenax (2012).

CocTtosiHne aHepreTudeckoro obMmeHa onpege-
NS No CKOPOCTM MoTpebrneHnst kucnopoga Tka-
HAMW TUMyCa U TUMOLMTaMU, PErMCTPUPYEMON MO-
naporpadudeckum Metogom [19]. Wccneoyewmble
ob6pasubl nomeLanu B nonsporpaduyeckyto sven-
Ky o6beMoM 2 cm® ansi TkaHeBbIX U 1 cM® ans kne-
TOYHbIX NpenapatoB. OnpegeneHne KOHUEHTpauun
Kucrnopoga B cucTtemMax MpoBOAWMIIOCH C MCMOMb30-
BaHMEM 3aKpbITOro NraTMHOBOrO anekTpoaa Knapka
n yctaHoBkn Record 4 (MTOB PAH, lMywwuHo, Poc-
cvst) U Bblpaxarnock B HMosb O,/MuH Ha 1 mr Ben-
Ka uccrnegyemon TkaHm unn Hmosb O, 3a 1 MUH Ha
107 knetok. YyBCTBUTENBHOCTL METOAA MO3BOMSET
onpenensitTb KoHUeHTpaumto kucnopoga go 1 HM/n.
[nsa vHTepnpeTaumm NonyyYeHHbIX AaHHbIX PYKOBOA-
cTBOBanuchb pekomeHgaumsmm [20, 21]. KonnvecTtso
NOBTOPHOCTEN naMepeHur (m) coctaensano 1-3 Ha
KaXkOoe >XMBOTHOE.

TkaHM TMMyca ONnS UccnefoBaHWM MnonyYanu
nyTeM MexaHW4YecKkon nepmeabunusaumm TumMmyca
B cpeae XaHkca B TeveHue nepsbix 30 MUH nocre
TUMakTOoMUK [22]. Mepmeabunusaumo NpoBoaUNN C
uenbto GecnpenAaTCTBEHHOrO ocTyna rnytamara K
KINETOYHbLIM CTPYKTYpaMm.

BbloeneHve TMMOUMTOB Takke MNPOBOAMIIOCH
B cpede XaHkca. Tumyc cparmMeHTUpoBanu mnuH-
LETOM Ha MEerKMe KyCOYKM, KOTopble CyCrneHaAnpo-
BanM n unsTpoBanu 4Yepes OABOWHOW CIIOM Map-
nun. TlonyyeHHbIn UNBTPAT KOHLEHTpUpoBanu
nyTem LeHTpUdYrMpoBaH1s B Te4eHNEe 5 MUH npu
1000 06/MVH, 4YTO AaBano BO3MOXHOCTb BHOCUTb
B S4elKy onpeaeneHHoe YMcrno TUMOLUNUTOB: B Npe-
penax 1-5 x 107. [ins pacyeTa KonMyecTBa KIeTok
ncnonb3oBanu kamepy lopsiesa.

Monsiporpacmyeckne uUccrnegoBaHust  TUMO-
LUTOB COMPOBOXAANUCL MpeaBapUTENibHOW XUMU-
Yeckon nepmeabunusaumen KneToyHbix membpaH
0,005-npoueHTHLIM pacTBOpoM aurntoHunHa [20].
K cycneHsun tumoumnToB gobaensnm 2 MM guruto-
HVMHa U UHKYOGupoBanu B TedyeHne 3 MUHYT. [aHHbIN
crnocob MNOAroTOBKM K UCCReoBaHWsIM MO3BONSET
rnyTamaTy cBobOOAHO NMOCTyNaTh B KNETKWU, YTO AAeT
BO3MOXHOCTb MOMYy4YUTb LOCTOBEPHYIO OLIEHKY in Situ
9HEPreTMYecKoro COCTOSIHUSI CUCTEMbI TKAHEBOTO
OblxaHust TumouuToB [23].

CKOpOCTb MOINOLLEHNST KCnopoaa TKaHeBbIMU
npenapaTamy OLEeHMBanM Ha 3HOOreHHbIX cybCcTpa-
Tax (VaHg) u npu pobaeneHun B nonsiporpadm-
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yeckyto syenky 10 MM rnytamata Hatpusa (Vray).
OnpepeneHve Genka B TKaHsIX TMMyca NPOBOAMIIM
OunypeToBEIM MeETOAOM [24].

CKOpOCTb MOrMOLWEHNA KUCcnopoda KIEeTOYHbI-
MW MpenapatamMmu OLEeHMBanM Ha SHOOrEHHbIX CyO-
cTpaTtax v npu gobasneHnn B nonsiporpaduryeckyto
ayeiky 5 MM rnytamarta HaTpus. Hapsagy ¢ atum
OLUeHVBanyM napameTpbl TKAHEBOrO AblXaHWsi Mpu
WHIMOMPOBaHNM NEPBOIO KOMMSIEKCA OblXaTenbHON
uenn 5 MM amutana Hatpua (Vam) 1 npu 4encTBum
50 MKM pmsmonormyeckoro cTumynaTopa CUCTeMbl
TkaHeBoro AbixaHna — Ao (VALOD).

[ns OUeHKM OTHOCUTENBHOIO BKMNaga MUTOXOH-
ApVanbHOro AblXaHWsi B CyMMapHoe notpebneHune
Kucnopoga TUMoLMTaMU UCNonb3oBanyi MHIMouTop
YETBEPTOro KOMMrekca AbixaTenbHon Luenn — asug
HaTpua [20, 25]. TuTpumeTpuyecknum MeTogomMm oa-
HOMONSAPHLIN pacTBOp as3uga HaTpusi BHOCUIN B
si4eliky, 4O0OMBasCb MaKCUMaribHOrO CHUDKEHUST CKO-
pocTu noTpebneHus kucnopoga. Obbl4HO TpeboBa-
nock [obaBuTb B Auenky 4—5 nopunii asnaga HaTpus
no 3 MKN Anst AOCTUXEHUSI MakCUManbHOro agodek-
Ta [26]. BenuunHa MmnTOXOHOPMANbHOrO AblXaHus
onpegensnack Kak pasHuua mexay VaHg n asugpe-
3UCTEHTHbLIM AbIXaHEM.

[nsa 6onee NOMHoOM XxapakTepPUCTUKN COCTOSIHUS
3HepreTMyeckoro obmeHa paccyMTbiBanM OTHOCU-
TENbHY BEMUYNHY — KOIPPULNEHT CTUMYNUPYLO-
wero genctausa (C) rmyTaMMHOBOW KUCMOTbI:

COrny = Vrmy/VaHga.

MonyyeHHble AaHHbIE MOCME MPOBEPKN Ha CO-
OTBETCTBUE 3aKOHY HOPMarbHOro pacnpegeneHus
C UCNonb30BaHNEM KpuTepusi xu-ksagpat lNupcoHa
npeacTaBneHbl MEANAHON U rpaHnLiaMy BEPXHETO U
HWKHero keapTunen. CpaBHeHME pasHbIX BbIOOPOK
NPOBOAMIN C NOMOLLbIO KpuTepust MaHHa — YUTHU
(8N He3aBMCKMMbIX MEpPEMEHHBIX) U KpuTepust Bun-
KOKCOHa (onsi 3aBucuMMbIX). Pasnuuune npusHasa-
NoCb cTaTUCTMYeckn 3Hadumblm npun p < 0,05. Ona
BbISIBMEHUSA CTAaTUCTUYECKN 3HAYMMOTO pasnunyuns B
BbIOOPOYHBIX XapaKTepUCTUKax napameTpoB Obixa-
HUS B TKaHAX TMMYyCa XMBOTHbIX 4-, 5- n 6-mecsay-
Horo Bo3pacTa ncnonb3oBanu tect ANOVA Kpacke-
na — Yonnuca. CTaTUCTUYECKUA aHanu3 OaHHbIX
NPoOBOAMMN C MOMOLLbIO NakeTa «Statistica» 6.0 u
3NeKTPOHHbIX Tabnuy Microsoft Excel.

Pe3ynbraTthl n o6CcyxaeHue

Pesynbrathl nccrnegoBaHui MokasbiBalT (pu-
CYHOK 1), 4TO TKaHM TUMyCa UHTaKTHbIX NMOMOBO3pe-
NbIX KPbIC XapaKTepu3yrTCs OTHOCUTENbHO BhICO-
KM YPOBHEM TKaHEBOrO AbIXaHWs, MPeBbILLAIOLLEM
Oonee 4yemM B [OBa pasa nokasatenu Muokapaa
(2,45 (1,97-3,22) Hmonb O /MnH Ha 1 mr Gerika), 1
COMOCTaBUMbIM CO CKOPOCTbIO MOIMOLEHNS] KACTIO-
poaa neyeHbto — 6,66 (5,54—7,61) Hmonb O,/MUH Ha
1 mr 6enka [27]. CkopocTb NoTpebneHus kucrnopoaa,
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OTpakatolLiasi ypoBeHb a3pobHoro obmeHa, 3aBucuT
OT MHOMMX (PaKTOPOB: HaNMUYUA 3HOOTEHHbIX Cy6-
CTpaToB B KIeTKax, aKTUBHOCTM 3NEKTPOH-TPaHC-
MOPTHOM LEeNW, YPOBHA 3HEPronoTpedbneHnsa TkaHu
n T. A. Bbicoknin ypoBeHb 3HepreTnyeckoro merta-
bonuama B TKaHU TUMyca Heobxoaum Ans nogaep-
XXaHWs aKTUBHO MPOTEKaKLWMNX 306eCb MNpOLLeccoB

nponudepauuun, pocta, auddepeHLMpoBKkM N CO-
3peBaHns KNeToK MMMYHHOW cucTeMbl. HecmoTps
Ha 3HauyuTenbHble BO3pacTHble MOPKOMYHKLNO-
HanbHble U3MEHeHUs B TuMyce [28], He BbISIBNEHO
N3MEHEeHNA B YPOBHE TKAaHEBOrO AblXaHuUs B 3TOM
OopraHe Y >XMBOTHbIX 4-, 5- n 6-meca4HOro Bo3pacra
(TecT Kruskal - Wallis ANOVA; p > 0,05).

HMonb O,/MuH % 1 Mr 6enka

N N\

[B]-1

6

Bo3spacr, mec.

-2

PucyHok 1. lMapamempbi mkaHe8020 ObixaHUsi muMyca KpbIC pa3HbIX 803PaCmHbIX epyrr:
1 — ckopocmb ObixaHusi Ha 9HO02eHHbIX cybcmpamax (n = 6, m = 3);
2 — ckopocmb ObixaHusi 8 pucymemeuu ariymamama (n =6, m = 1)
Figure 1. Parameters of tissue respiration of thymus tissues in rats of different age groups
1 — the rate of endogenous substrate oxidation (n = 6, m = 3)
2 — the rate of oxidation after glutamate addition (n =6, m = 3)

lMpumeydaHue. [JaHHble rpusedeHbl 8 hopmame: MeduaHa (HUXHUU Keapmusib — 8epXHUL Keapmurib)

BesegeHve B cpeny MHKyGaumm TkaHen Tumyca
rmytamaTa HaTpus, cybcTpaTta nepBoro Komnnekca
OblXxaTenbHON LEenn He BbI3blBAET 3HAYUMbIX U3Me-
HEeHUN B ypoBHe MOTpebneHus kucropoga (kpute-
pui MaHHa — YutHu; p > 0,05). OgHoBpeMeHHO ¢
3TMM HEOBXOAMMO OTMETUTb HEKOTOPOE yBenuye-
HMe MefuaHHbIX 3HaYEeHU CKOPOCTU ObIXaHus Mpu
BBEAEHUN B CUCTEMY [fnyTamata B CpaBHEHWU C
ObIXaHMeM Ha 3HOoreHHbIX cybecTpatax. Obpallaet
Ha cebs BHMMaHWEe NpakTU4Yeckn OOUHaKOBLIA YpO-
BEHb BEpPXHEro KBapTumns 9TUX MokasaTenen, 4rto
yKasbIiBaeT Ha OTCYTCTBUE 3HAYNMbIX UBMEHEHUIN HE
TONBbKO MeAmaHbl YPOBHSA NoTpebrieHns Kucrnopoaa,
HO M CTaTUCTMYECKOro pacnpepeneHvs B LIenom.
Habnogaemoe sBnNeHMEe MOXHO OOBACHUTL TEM,
YTO MEepBbIA KOMMMEKC AblXaTenbHOW Lenu B OaH-
HOM CTPYKTYPHO-(DYHKLMOHANbHOM COCTOSIHAM MpU
NCNONb30BaHUM SHAOMEHHbIX CyOCTpaToB OyHKLMO-
HMpPYEeT C MakCcMarnbHOW akTUBHOCTBLIO. ccnenosa-
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Hus Brodsky V. Y. n gp. [29] ykasbiBatoT Ha cnocob-
HOCTb rryTamaTta CTUMYNMpoBaTb 3HeprosaTpaTHble
NPOLECChI B KNETKax HEKOTOPbIX TKAHEN CTaperoLLmnx
XMBOTHbIX, @ 3Ha4YUT aKTUBMPOBATb SHEPreTUYECKUN
obmeH. B Hawux akcnepuMMeHTax ypoBeHb MOTpe-
BneHusa kucrnopoga B TKaHAX TUMYCA XXMBOTHbIX 4-,
5- n 6-mecsiyHOro Bo3pacta B OTBET Ha OeNcCTBus
rmyTamaTa HaTpus CyLLEeCTBEHHO HEe U3MEHSIICS.

[ns Gonee getanbHOro aHanusa aHepreTude-
CKoro metabonmama TMMyca 1 BO3MOXHOIO BIVSHUSA
Ha Hero rnyTamMmHOBOW KUCMOTbI BbIn 0TAEMNbHO Npo-
aHanu3MpoBaH ypoBeHb MNOTpebrieHus kucnopopa
HenocpeacTBEHHO TUMOLMTaMN B Pa3nnYHbIX PEXK-
MaxX YHKLUOHMPOBAHUS 3MEKTPOH-TPaHCMOPTHON
uenun. [Ing aHanu3a MCMNonb30Bann XUBOTHbLIX OBYX
BO3pPACTHbIX Fpynmn: oBeHUNbHble (3 Mecsaua) n Mo-
nopgble (8 mecsues).

Ha npeaBapuTenbHbIX 3Tanax aHanu3a 3aHep-
reTmyeckoro Merabonusama TuMoumMTOB Oblna npo-
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BeleHa OLEeHKa PEe3NCTEHTHOM K AEWCTBMIO a3uga
ckopocTu noTpebrneHus kucrnopoga. Bseaenue
asuga, NOMHOCTbH MHIMbupytowero paboty mMuTo-
XOHOpPWanbHOM AblXaTenbHOM Lenu, nokasbiBaeT
notpebneHne Kncrnopoga B Apyrux Metadbonmyeckmnx
nyTax. B ycnoBusix xapakTepHoro Ans TMMOLUTOB
HU3KOAKTUBHOIO MUKpOCOMaribHOro okucnenuns [30]
noTpebnsaembli UMM B MPUCYTCTBMM a3nga KUCHO-
pof BKIHOYAETCA NPEUMYLLLECTBEHHO B NEPEKNCHbIE
npoueccobl. Ana TMUMOUMTOB 3- U 8-MECSIUYHbIX XXMBOT-
HbIX MHTEHCUBHOCTb a3VWAPE3UCTEHTHOrO AblXaHus
3HaA4YMMO He oTnmyanacb 1 He npesbiwana 30 % oT
nornHoro notpebnenunsa kucnopoga. B ganbHenwem
aHanu3e MUTOXOHApWanbHOe noTpebrneHne Kucno-
poga (asvagyyBCTBUTENbHOE [AblXaHWe) OLeHuBa-
NOCb MO Pa3HOCTU MexXay 00LWUM 1 a3napesncTeHT-
HbIM AbIXaHNEeM.

Tabnuuya 1.
(Hmorib O,/ muH x107 Krlemok)

CKOpOCTb  MUTOXOHAPUANBHOIO NOTpebneHns
KMcrnopoga Ha aHOOoreHHbIX cybecTpaTtax TMMoLuTamm
3- 1 8-mecsuHbIX XUBOTHbIX (Tabnuua 1) He nmeeT
cTaTucTuyeckn aHaummblix pasnmunn (Kruskal - Wallis
ANOVA; p > 0,05), kak 1 B cny4ae ¢ TKaHgMU TUMyca
XXMBOTHbIX pa3Horo Bo3pacta. [lobasneHve B cpeay
nHKyGaumm rmyTamara 3Ha4vMO NOBbILLAET CKOPOCTb
noTpebneHns KMcnopoga MUTOXOHAPUSIMU TUMOLU-
TOB >XUBOTHbIX 06enx Bo3pacTHbIX rpynn. [pu aTom
CKOpPOCTb noTpebrieHns Kkucrnopoga TUMOLMTaMM
XMBOTHbIX 3-MECSA4YHOro BO3pacTa yBenuyMBaeTcH
B 1,5 pa3a B CpaBHEHWM C AbIXaHWEM Ha SHOOreH-
HbIX cyBcTpaTax, a aHanorm4yHoe nosbiweHne Vny y
8-MeCHAYHbIX KPbIC HE CTOIb BbIPaXKEHO.

CKOpOCfnb nompe6neHu;l KUCJ'IOPOOG mumouyumamu XKUBOMHbIX pa3HOe0 e8o3pacma

Table 1. The rate of oxygen consumption by thymocytes of animals of different ages (nmol O,/ min x 107 cells)

BospacT, mecsiues VaHa Vrny VAOD Vam
58 8,93 10,07 51%
3-mecsYHble
(4,97-7,11) (7,43-12,59) (9,71-10,94) (3,45-8,20)
5.7 5.9* 7.2 4.1*
8-MmecsYHble
(4,56-6,65) (5,38-7,27) (6,66—-7,63) (3,54-4,58)
N xm 7x2 7x1 7 x1 7 x1

+ Pasnu4us cmamucmuyecku 3Ha4uMbl 8 CpasHeHUU € coomeemcmeylowum napamempom Opyaol eo3pacmHoU 2pyrinbl

(p < 0,05; kpumeputi MaHHa — YumHu).

* Pasnu4usi cmamucmu4yecKu 3Ha4uMbl 8 CPaBHEHUU CO CKOpOCMbto ObixaHusi Ha 9HO02eHHbIX cybecmpamax (p < 0,05; kpume-

puli BunkokcoHa).

x Paznuyusi cmamucmuy4ecku 3Ha4uMbl 8 CPaBHEHUU CO CKOPOCMbIo ObixaHusi, cmumynuposaHHoz2o AA® (p < 0,05; kpumepul

BurnkokcoHa)

[na noHMMaHWs NpUYMH OaHHbBIX PasnuMyunin B
noBefeHUN CUCTEMbI MUTOXOHOPUANbBHOMO OKUcHe-
HUSA MpoaHanu3npoBaHO AanbHellee U3MeHeHue
CKOpPOCTM noTpebneHmsa kucrnopoga TUMOLMUTaMU
XMBOTHbIX pas3HOro Bo3pacTta B MNPUCYTCTBUM MO-
BbILLWEHHOW KOHUeHTpauun Ad. B atom cnydvae
He3HaunTenNbHOE yBENUYEHne CKOpoCTU noTpebne-
HUSA KMcnopogda TuMoumnTaMm 3- U 8-MeCAYHbIX Xu-
BOTHbIX yKa3blBaeT Ha MakCMMarnbHy akTUBHOCTb
ObIxaTensHou uenu nocre gobaeneHus rnytamara
N HEBO3MOXHOCTU YCUNUTb NoTpebneHne Kkucrnopo-
na paxe B oTBeT Ha aencteue AP, asnatoLerocs
PU3NONOrNYEeCKUM CTUMYINATOPOM CUCTEMbI TKaHe-
BOrO AbIXaHNSA U OKUCTIUTENBbHOro hocdopunmposa-
Hus. Hago oTMeTUTb, YTO, HECMOTPS Ha OTCYTCTBME
3HA4YMMOro OTBETa CUCTEMbl TKAHEBOrO AblXaHus B
oTBeT Ha BBeaeHve AP, ypoBeHb noTpebneHus
Kucriopoga B TUMOLMTAX 3-MECHAYHbIX >KUBOTHbIX
0OCTaeTcs JOCTOBEPHO Bbille B CPABHEHUM C aHaro-
rMYHbIM MOKa3aTenemM B TUMOLIMTaX XXMBOTHbIX 8-Me-

91

CAYHOro Bo3pacTa. OTO NO3BONSAET MPEeaAnonoXuTb
HanM4ynMe MOBbILWEHHbIX PEe3epBHbLIX BO3MOXHOCTEN
AblXaTenbHOM Lenyu MUTOXOHAPUA TUMOLMTOB Yy 6o-
nee MonoapbiX XXMBOTHbIX.

BeBegeHve B cuctemy amumtana Hatpus —
MHrMOGUTOPa NEepBOro KOMMMeKca AblXaTerbHon
Llennu — CHWXXaeT CKOPOCTb NoTpebneHnst Kucno-
poaa TMMOLMTaMU XXUBOTHbLIX HOBEHUIBbHOIO BO3-
pacta npubnuantensHo Ha 50 %, 4TO ykasbiBaeT
Ha 3HauunTenbHbin Bknaga NAD-3aBMCUMOro OKuc-
neHus B bMoaHepreTnyeckmne npoueccol. [lenctene
amuTana HaTpums Ha CUCTEMY TKaHEBOro AbIXaHWs
TUMOLIMTOB MONOAbIX XXUBOTHbLIX MPMBOAUT K MEHee
BbIP@XXEHHOMY CHUWXKEHWMI0 CKOPOCTWU MNoTpebneHus
kucnopoga: nopsaka 40 %. YpoBEHb CHWXEHUS
CKOpPOCTX NoTpebneHns kucnopoga B NpUCyTCTBUK
amuTana YykasblBaeT Ha WMHTEHCMBHOCTb pPaboTbl
nepBoro KoMmrekca AblxaTernlbHOW Lenn u Ha ero
BKMNaj B CUCTEMY TKAHEBOrO AblxaHus. [onyyeHHble
HaMKn 3KCNepMeHTarnbHble JaHHbIe yKa3blBalOT Ha
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CHVXEHME ponu NepBoro koMmrnrekca B paboTe Opl-
XaTenbHOW uenu TUMOLMTOB C BO3pacToM. OTUM
MOXHO ODOBSACHUTb MeHee BblpaXeHHbIn pocT Vrny
TUMOLIMTOB 8-MEeCSYHbIX KPbIC B CpaBHeHMN ¢ Gonee
3HaYMTENbHBIM POCTOM aHarorMyHoro fnokasartens
y 3-MecsiuHbIX. Takum 06pa3oM, HECMOTPS Ha OTHO-
CUTENbHOE CXOACTBO B YPOBHAX MOTPEGNeHUs Kuc-
nopoda Ha 3HOOreHHbIX cybcTpatax TUMouMTamMu
JKMBOTHBIX pasHOro BO3pacTa, YPOBEHb CTUMYNMPY-
toLero AevcTBus rnytamarta obycrnoBneH, No-Buamn-
MOMY, BO3PACTHbIM CHVXEHUEM aKTUBHOCTW NEPBO-
ro KOMMeKkca AblxaTenbHon Lemnu.

[na Gonee nonHoro aHanusa OencTBUsA ryTa-
MaTa Ha TKaHu TUMyca W TUMOLIMTbI KMBOTHbIX pas-
HOro Bo3pacTta Gbinn paccynTaHbl KOIPULNEHTDI

CTMMYINMPYIOLLLEro OEeWCTBUS 3TOro  MeTabonuTa.
OueHkun, npuBedeHHble B Tabnuue 2, No3BonsioT
KOPPEKTHO CPaBHUTb CTUMYNUPYOLLMIN 3dEKT rny-
TamaTta Kak Ha TKaHW TMMyca, Tak U Ha TUMOLMTI.
MpoBeaeHHbIV aHanM3 nokasar, Y4To rnyTaMMHoBas
KMCrnoTa oOKasblBaeT He3HauyUTENbHOE CTUMYNUpPY-
ollee OencTtBne Ha a’pobHbIi 3HEepreTU4ecKui
0oOMeH TkaHew TuMyca B LLeNOM Y TUMOLIMTOB 8-Me-
CSI4HbIX KpbIC. KoadhdUUUeHTbl CTUMYyNUpYoLLero
OEeVCTBUS rryTaMaTa Ha TKaHW TMMyca COCTaBnsitoT
1,2 onsa Bcex Bo3pacTHbIX rpynn (Tabnuua 2). Ctu-
MynuvpytoLLlee OelcTBUE rryTamata Ha TUMOUMTHI
8-MecsYHbIX KPbIC CONOCTABMMO C AENCTBUEM 3TOMO
BELLECTBA Ha AblXaHWe TKaHeW TUMyca >KUBOTHbIX
4-, 5- n 6-meca4Horo BospacTa.

Tabnuya 2. KoaghchuyueHmsl cmumynupyrouwe2o Oelicmeus 2/ymaMuHO80U KUCOMbl Ha MKaHesoe
ObixaHue mumyca u mumMoyumos KpbIC pa3Ho2o eo3pacma
Table 2. Coefficients of stimulation factor of glutamic acid on tissue respiration of the thymus and thymocytes

in rats of different ages

O6bekT TumouuTsl Tumyc
BoaspacT, mec. 3 8 4 5 6
15 11 12 12 12
COrny
(1,4-1,6) (1,06-1,11)** (1,1-1,2) (1,1-1,2) (1,1-1,2)
N xm 7 %1 7 %1 6 x1 6 x 1 6 x1

** Paznuyus cmamucmuyecku 3HaqyuMbl 8 CpasHeHUU C coomeemcmeyrouwum rapamempom Opyeoﬁ soapacmHot? epynribl

(p = 0,001; kpumeputi MaHHa — YumHu)

Hanbonee BbLICOKUI CTUMYNUpYOWUA achpdekT
rmyTamaTa HaTpus Ha notpebneHue kucnopoga Tu-
MOUMUTaMM BbISIBIEH Y XMBOTHbIX 3-MECAYHOro BO3-
pacta. KoagdpuumeHT CTUMynupytowero encTems
nNpyv 3TOM 3HaYMMO BbILIE aHaNorMYHbIX MoKasa-
Tenenm y 8-mecsayHbIX Kpbic. [laHHOe siBNeHue, Kak
y)Xe OTMeuariocb Bbilwle, 00ycrnoBneHo kak 6Gonee
BbICOKOW aKTMBHOCTbIO MEPBOrO KOMMIIEKCa, Tak U
CYMMapHbIMN Pe3epBHbIMM BO3MOXHOCTAMU BCEN
ObixaTenbHOM Lenu B TMMoumMTax bonee monogpix
XXMBOTHbIX. [Mo-BUAUMOMY, BO3pacTHasi MHBOMOLUS
TMMyCa MPUBOOUT K YTHETEHUIO aKTMBHOCTU CUCTE-
Mbl TKAHEBOTO AbIXaHWs TMMOLMTOB B LIENTOM 1 nep-
BOrO KOMMJEKCa AbIXaTenbHOW Lenu B YacTHOCTH,
YTO MPOSIBMSIETCS U B CHVKEHUN CTUMYIUPYIOLLETO
OencTBus rmytamara.

3aknroyeHue

OKcnepuMeHTanbHO MOKa3aHo, 4YTO CKOpPOCTb
noTpebneHnst KUCNopoda Ha 3HOOrEHHbIX cybcTpa-
Tax KaK B TKaHsX TUMyca KpbIC, Tak U B UMMYHOKOM-
NETEHTHbIX KNeTkax — TUMOLMTax — B BO3PACTHOM
OuanasoHe 3-8 MecsueB He npeTeprneBaeT cylle-
CTBEHHbIX NU3BMEHEHUN.

[myTamaTr HaTpus He BbI3bIBAET 3HAYMMbIX W3-
MEHEHWI CKOPOCTM NOTPebneHnsa Kucnopoaa TKaHs-
MU TUMYyca 4-, 5- N 6-MeCAYHbIX XXUBOTHbIX.

TMoUUTBI 3-MeCSAYHbIX XNBOTHbIX OTBEYAIOT Ha
BBEJEHME B Cpeay rnyTamara HaTpus nonyTopakpar-
HbIM YBENMYEHNEM YPOBHS a3pOBHOro AbixaHus, Tor-
0a Kak y 8-MeCsiYHbIX XXMBOTHbIX NOAOOHOE sIBMEeHne
He HabnpaeTcs, YTO MOXXHO 0OBbSCHUTL NpoLecca-
MW BO3PACTHOW MHBOSIOLMM TUMYCa, NPUBOLSALLEN K
NnepecTporke CUCTEMbI TKAHEBOTO AbIXaHUS.
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