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Pesrome

B mocnenHee necstuiieTHe 3HAUYMTENbHBIE YCIIEXH OBUIM JIOCTHTHYTHI B HCCIICJOBAHUM PACTUTEIBHBIX
aHAJIOrOB TOPMOHOB MJICKOITUTAIOIINX M YeJoBeKa. Ecim, mo1o6Ho ToMy, Kak 3TO MPOUCXOANT B )KUBOTHOMH
KJIETKE, 3TH COEJMHEHHS BBIIOIHAIOT POJIb PETYISITOPOB METabOIM3Ma, BCTAET BOMPOC O CYIIECTBOBAHUU
penenTopoB K HHMM M BO3HHKaeT HEOOXOAMMOCTh HCCIIC[OBAHUS MEXAaHHU3MOB BHYTPHKJIETOYHOTO
curHanmara. Ha adgduuHOM copOeHTe ¢ MMMOOWIM30BaHHBIM THPOKCHHOM M3 IPOPOCTKOB (hacoiu
BBIJICJICHbI COCAWHEHNUS], KOTOPBIE, TIPEANOIOKHUTENBHO, MPUHUMAIOT YIaCTHE B PELEHINN PACTUTEIBHBIX
aHaJIoroB HoATHpoHUHOB. [Iponenypy ap@uHHOTO BBIAEIECHHUS PELENTOPOB K PACTHTEIHLHOMY aHAJIOTY
TUPOKCHHA C TIOCIENYIOUIMM OIpPEeSICeHHEM KOHIICGHTPAIMU TPUHOATHPOHHHA B BBLIEIECHHBIX (DpaKIUIX
noBTopsn 15 pa3 (n=15). Ilpeanonarany, yTo KOHIIEHTPALUS CAalTOB CBSA3BIBAHUS aHAJIOTOB THPOKCHHA
paBHa KOHIEHTpPAIIMU TOPMOHA, ONpPEJENICHHONH B MPOOE METOJ0M HMMYHO(GEPMEHTHOTO aHali3a, TaKHM
00pa3oM, MCXOIWJIM W3 TPENNOIOKEHHS O IIOJIHOM 3arpyKEHHOCTH CalTOB CBSI3BIBAHUS TOPMOHOM.
Beruncienue cpeqHero 3HaueHHs: KOHLIIEHTPALUK CaHTOB CBS3BbIBAHMS B MPpo0ax W aOCOJIOTHBIX OMIMOOK
MIPOBOAMIIM C HCIOJb30BaHMEeM IporpaMmsbl Statistica for Windows Bepcuu 10. PaccunTthiBain cpennee
KOJIMYECTBO CAWTOB CBSA3BIBAHUS HOATMPOHMHA (A) B MUKOMOJSX B pacdeTe Ha 1 rpamMm ChIpOW Macchl
TKaH# (IMOJI/T) 1o popmyine A= (C*V)/m, rne C- cpenHsst KOHIEHTpaLUs CaiiTOB CBA3BIBAHHS THPOKCHHA
B MMOJIB/JI, OIIpeesieHHass METOIOM UMMYHO(EpPMEHTHOTO aHalin3a, V-00beM DIIIOMPOBAHHON (hpaKIuw,
m- Macca HaBECKH IPOPOCTKOB (haconu B rpaMmax. I1oka3aHo, 4TO BBIIETIEHHOE COSMHEHNE TIPEACTaBIeT
co00if HYKJICONPOTEHA C COAEpP)KaHHEM HYKICHHOBOM KHCIOTHI OKoJo 11% ® comepKUT caiThl
CBSI3bIBAHMS HE TOJILKO TUPOKCHHA, HO U CTEPOUIHBIX TOPMOHOB.

KaioueBble cJioBa: pacTUTENbHBIN aHalOr TUPOKCHMHA, BHYTPUKIETOYHBIH peuenrtop, adduHHOE BbIIENICHME,
HYKJICOTIPOTEH .
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Resume
In the last decade, significant progress has been made in the study of plant analogues of mammalian and
human hormones. If, just as it happens in an animal cell, these compounds act as regulators of metabolism,
the question arises about the existence of receptors for them and there is a need to study the mechanisms of
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intracellular signaling. With help of affinity sorbent with immobilized thyroxine presumably take part in
the reception of plant analogues of iodothyronines compounds were isolated from bean seedlings. The
procedure of affinity isolation of receptors to the plant analogue of thyroxine with subsequent
determination of the concentration of triiodothyronine in the isolated fractions was repeated 15 times
(n=15). It was assumed that the concentration of binding sites of thyroxine analogues is equal to the
concentration of the hormone determined in the sample by enzyme immunoassay, thus, it was assumed that
the hormone binding sites were fully loaded. The calculation of the average concentration of binding sites
in samples and absolute errors was carried out using the program Statistica for Windows version 10. The
average number of iodothyronine (A) binding sites in picomoles per 1 gram of raw tissue mass (pmol/g)
was calculated using the formula A= (C*V)/m, where C is the average concentration of thyroxine binding
sites in mmol/l determined by enzyme immunoassay, V is the volume of the eluted fraction, m is the weight
of the bean sprouts in grams. It is shown that the isolated compound is a nucleoprotein with a nucleic acid
content of about 11% and contains binding sites not only of thyroxine, but also of steroid hormones.
Key words: plant thyroxine analog, intracellular receptor, affinity isolation, ribonucleoproteins
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Beenenne

HecmoTps Ha  oO4eBHMIHBIE  pa3iuyus B
MOJICKYJIIPHBIX MEXaHHU3Max TOPMOHAIBHOW PpEryssiiuu
pocTa, pasBUTHS U METa0OM3Ma PACTCHUIN M KUBOTHBIX,
3a  IOCHeIHHE  JIECATHIICTHS  HAKOIUIEHBI  (DaKThl,
CBHJICTENILCTBYIOIIUE O CYNICCTBOBAHMM Yy PAaCTCHHI
CTPYKTYPHBIX aHAJIOTOB MHOTMX TOPMOHOB JKHBOTHBIX, B
TOM 4HCIIe TOPMOHOB IIUTOBUAHOM kene3bl [Clouse 2011;
Lima et al, 2012; Mondal et al, 2017; Kypakun u map.
(Kurakin et al), 2018; Gancheva et al, 2019; I'apumnosa
MM. u gp. (Garipova et al), 2020]. Hcxoms wu3
MPEIIOJI0KEHAS O TOM, 4YTO IOJ00HO THUPOKCHHY

JKHUBOTHBIX, B PacTUTEIBHOM OpraHmsme
aHTI/IFeHOHOHO6HHe TUPOKCUHY  COCAMHCHHUSA  TAKIKC
BBIIIOJIHAKOT  pOJIb  PETryJIATOPOB MeTa6OHH3Ma, MBI

MOCTAaBWJIM TIepell co0Oil Ieib BBIISNUTh PELEeNnTOphl K
HAM U3 pPACTUTEINBHON TKaHH MeToaoM adduHHON
xpomarorpadguu Ha copOeHTe ¢ MMMOOWIH30BaHHBIM
THUPOKCHHOM.

MarepuaJjibl 1 METOAbI

CuHTe3 copOeHTa ¢  HMMMOOHMIIM30BAaHHBIM
TUPOKCHHOM TIIPOBE/IEH II0 paHee ONMCAHHOMY METOMIy
[[Capunosa u ap. (Garipova et al.), 1993]. s adppunHOTrO
BBIJICJICHHSI PELENTOPOB K PACTHTEILHOMY aHAJIOTy
THPOKCHHA HCIIOJIb30BAJIM  JIM3aT, TOJNYYEHHBIH W3
CEMHIHEBHBIX TPOPOCTKOB acomn. 25 T TPOpPOCTKOB
(dacomm pactupanu ¢ paBHEIM OOBEMOM Caxapo3HOTO
Oydepa ¢ nobasnennem 1% naypuicynsdara HaTpust. s
adbduHHOTO  BBIIETCHWS]  HCIONB30BAIA  HAAOCAJOK,
MOMY4EHHbIH Iocie UEeHTpUuyrupoBaHus TIoOMOTeHara
mpu 1 TeIC./00./MHH B TeueHue 10 MuH.

Ha addunHyro koioHKy o0beMOM 8 M
HaHocwin 80 Mu JM3ara, Xpomarorpaduio IMPOBOAMIN
IPU CKOPOCTH TOKa pabodero Oydepa 2 M B MHHYTY, HE
CBs3aHHbIE KOMIOHEHThl oTMbiBanu 0,14 M caxapo3oii,

3a0ydepennoit kanmuii-pochataeiM 0ydepom mo pH=7,2.
Omronnio  coequHeHHMH, ad@OUHHBIX K  THPOKCHHY,
npooqwin 0,1 M ykcycHoil kucinoroil. B amroare ¢
oboremMoM 10 M mocie HeHTpanW3aluu ONpPEACISIIN
colepkaHWe ~ Oemka M HYKJIEHMHOBBIX  KHCJIOT
CHEKTPOOTOMETPUIECKH, a  TaKXKE  COAEpKaHHUE
a(p(GUHHBIX K THPOKCHHY COCTUHEHUI U CTEPOUIIOB.
NmmyHOpEpMEHTHOE OIIpezieTICHUE
KOHLICHTPALMH TPHUHOATHPOHUHA U CTEPOUIOB B MPOOAx
NPOBOAMIIN C HpPUMEHEHHeM TecT-cucteM «T3 oOmmii-
NDA-BECT» wu «Tecrocrepon ooumit-UDA-BECT»
npousBozcTBa AO «Bexrop-bect» (Poccust), ocHOBaHHBIX

Ha MeTozie OJTHOCTANIHOTO TBepA0(ha3HOTO
KOHKYPEHTHOTO ~ MMMYHO()EPMEHTHOTO  aHaim3a C
MIPUMEHCHNEM TOJIMKIIOHATBHBIX AHTHUTEI K
TPUHOATUPOHUHY.

[ponenypy adduraHOrO BBIIENEHUS PELENITOPOB
K PacTHTEJbHOMY aHAJOTy THPOKCHHA C IOCIEHYIOIIUM
ONpeJeNieHneM  KOHLEHTPAalUUH  TPUHOATUPOHWHA B
BBIJICJICHHBIX ~ (pakiusx moBTopsuin 15 pa3 (n=15).
Hpeunonaraﬂn, YTO KOHICHTpaIusa CalTOB CBS3BIBAaHHUSA
aHAJIOrOB THPOKCHHA paBHa KOHIEHTPALMM TOPMOHa,
OTIpEJeNICHHON B NPo0e METOJI0M MMMYHO(EPMEHTHOTO
aHaJM3a, TAKUM 00pa3oM, HCXOAMIIN U3 TIPEATIONOKEHHS O
TIOJTHOW 3arpyKEHHOCTH CaWTOB CBSI3BIBAHHS T'OPMOHOM.
Beruncienie cpepHero 3HaueHUS! KOHIIEHTpAalWHM CaiTOB
CBs3BIBAaHMA B TpobaX © aOCONIOTHRIX  OMIMOOK
MPOBOJIMIIA C WCIOIB30BaHUEM TIporpamMMbl Statistica for
Windows Bepcun 10. PaccuntsiBamu cpenHee KOTHMIECTBO
CalTOB CBSI3BIBaHUS HOATHpPOHMHA (A) B MHUKOMOJSIX B
pacueTe Ha 1 rpaMM ChIpOH Macchl TKaHW (IIMOJIB/T) IO
tdopmyne A= (C*V)/m, rae C - cpenHsisi KOHLIEHTPALHS
CaliTOB CBSI3BIBAHMSI THPOKCHHA B MMOJIB/JI, OTIPE/IeIICHHAS
METOJIOM HWMMYHO(EpMEHTHOro aHanmusza, V - 00beM
JJIIOMPOBAaHHOM  (pakiMu, m — Macca HaBECKH
MIPOPOCTKOB (hacoJIM B TpaMMax.

350



AdduHHOE BBIIECTICHNE COCIUHEHHUH, CIICIIM(YUIHBIX K THPOKCHHY

Pe3yabTaTsl n 00CyxKIeHHE

[Mokazano, dro addQuHHBIE K THPOKCHHY
COC/IMHCHUS, BbBIICICHHbIC M3 JIM3aTOB CEMHIHEBHBIX
MPOpOCTKOB (hacoiin, SIBISIFOTCS HYKJICONPOTEUIAMH, C
cootHomeHneM Ollyg0n80 1,60+0,035, uto cooTBEeTCTBYET
12,1 % wnyknenHoBoi kuciotel (Tabmuma 1). Metogom
UMMYHO(EPMEHTHOTO aHanM3a MOKa3aHo, 4TO
KOHIICHTpalusA PpacTUTC/IbHBIX aHAaJIOroB TUPOKCHHA B

MONyYeHHBIX Tpobax B cpemHeM cocTaBisieT 59,33+9.7
HMOJIB/JI, 4YTO COOTBETCTBYET KOHIIGHTpAllMH CaiTOB,
apPUHHBIX K TUPOKCHHY 23,9427 mMoibs/T. 3acityXKuBaeT

BHUMaHUs  TOT  (akT, dYT0 B  BBLICICHHOM
HYKJICOIPOTEUTHOM KOMILIIEKCe o0HapyXeHO
NPUCYTCTBHE caiiToB, ap@UHHBIX K CTEpoHMAaM B

KoHUeHTpauun 13,44 HMOJIB/11.

Tabmumna 1

XapaxkrepucTrka Gppakiuii, MoNy4eHHbIX MpH aQOUHHOM BBIJIEICHHH PELENTOPOB K THPOKCHHY U3 IIPOPOCTKOB (hacosu
Table 1 - Properties of fractions obtained by affinity isolation of thyroxine receptors from bean seedlings

KonuenTpauus
OIT60/250 caifToB, ah(hUHHBIX K THPOKCHHY B Konnenrpanus, caiiTos, apPpuHHBIX K
Ne ipo06sI Optical density pode, MMOJIb/T CTepouaM, IIMOJIB/T
Sample No. 260/280 Concentration Concentration of steroid specific sites
of thyroxine specific sites in the in the sample, pmol/g
sample, pmol/g
1 1,52 20,79 13,06
2 1,73 19,15 12,78
3 1,67 31,33 16,52
4 1,54 30,49 13,44
5 1,60 37,39 13,36
6 1,58 10,48 14,48
7 1,55 20.39 13,46
] 1,51 34,62 12,44
9 1,63 22,81 12,12
10 1,71 22,81 14,46
11 1,67 17,39 12,22
12 1,53 23,27 13,15
13 1,59 29,33 14,16
14 1,56 14,48 12,23
15 1,55 16,29 14,32
Cpennee 1,60+0,035 23,9427 IMOJIL/T 13,44 nmons/n
3HAUYCHHUE
Average value
3akiouenue BBIJICJICH CJIOXHBIA KOMIUIEKC, IPUHUMAIOIIHMN y4acTue B

Ha ocHOBaHMM CIIO)KHOH HYKJIEONPOTEUAHOMN
MPUPOJBl BBIAECIEHHOIO PELENTOpa K pPacTUTEIBHOMY
aHAJIOTy TUPOKCHHA, CAEIAHO MPEAIIOI0KEHHE O TOM, 4TO

cojiepKallui,
PaCTUTENBHBIX

peryjsanud - TpaHCKPUIIIUU,
calitaMu CBA3bIBAHUA

Hapsany ¢
aHaJIOTOB
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TUPEOUTHBIX CaUThI

CTCPOUIIOB.
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