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YJbTPACTPYKTYPHI OCOBJINBOCTI
1B «rinponerposcexa vemrma. PEAKIIT BIJIOK-CUHTE3YIOUOT'O
A TnNIOR Vit AITIAPATY ®OJIIKYJIIPHUX EHJ10-
KPUHOLIUTIB HIUTONOIFHOI 3A-
JIO3U ITPU JJUCTAHTHIN B3AEMOI11
3 HYXJIUHOIO

I.C.XpinkoB

Kimro4oBi cJ10BA: TPAaHCILIAHTO-
BAHA MyXJIMHA, JUCTAHTHA B3a€-
MOAiS, (QOMKYISIPHUHA CHAOKPH-
HOL(UT, PUOOCOMHU Pedepar. [Iposenero murorororpadivHe Ta KUIbKICHE YIBTPaMIKPOCKOIIYHE J0C-
TDKEHHST TUHAMIKA 3MiH B CHCTE€MI BHYTPINIHBOKIITHHHOTO CHHTE3Y OLTKa B THPO-
ITUTaX B MpOIeci JUCTAHTHOI B3aEMOJIii 3 TPAHCINIAHTOBAHOIO ITyXJIMHOIO. J[ICTa -
Ha B3a€MOJIIS TIOUMHAE TIPOSBILITUCS HA PAaHHIX CTaisIX IYXJIMHHOI mporpecii 3i
3MIH Y CIIBBIJHOIIEHHI Mi’K BUTHHAMY 1 3B’ SI3aHUMH PUOOCOMAMU ITUTOIIIA3MHI KITi-
THH 3 TIOJATBINIM PO3BUTKOM JUQY3HUX 3MiH B TpayisipHiit EIIC 1 mopymeHHs M
CHHTETUIHOI, TPAHCIIOPTHOI Ta CEKPETOPHOT (YHKITIH.
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Khripkov LS. The ultrastructural features of the reaction of protein - synthesizing apparatus of follicular cells of the
thyroid gland at distant interaction with the tumor.

ABSTRACT. Background. Long-standing observations among the patients with primary cancer of the thyroid gland show
the high risk of primary cancer appearance in other organs. Simultaneously the high risk of the appearance of thyroid gland
cancer is observed after the malignant non-thyroid neoplasms. Objective. The purpose of the present investigation was to
study the condition and dynamics of changes in the protein-synthesizing apparatus of follicular cell of the thyroid gland dur-
ing the process of distant interaction with the tumor in the experiment. Methods. As the experimental model of cancer we
have used a model of the slightly differentiated solid adenocarcinoma of Guerin. Experiment was carried out on the male
Wistar. Rats were divided into 2 groups. First group - control. To the second group - transplanted cells of Guerin's carcinoma
by hypodermic injection beside the region of thighs. Results. After 2 weeks of transplanted tumor growth in follicular cells
the increase in the free ribosome number is observed, they are localized in the apical and central part of cells. Granular endo-
plasmic reticulum is represented by cisterns with ribosomes unevenly distributed on their surface. The mutual parallel align-
ment of the membranes of endoplasmic reticulum is disrupted. These changes could evidence the violations of the direct way
of protein synthesis and activation of the intracellular system of thyrocyte restitution. Conclusion. Distant interaction is man-
ifested on the early stage of tumor progression based on changes in the relationship between the free and connected ribo-
somes in cell cytoplasm with the subsequent development of diffuse changes of the granular endoplasmic reticulum and the
disturbance of the synthetic, transport and secretory functions of the cell.
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Beryn

[MTyxmuHA UTOMOAIOHOT 3AJI03H CKIATAOTH Oi-
11 1% Bix Bcix 3mogkicHuX myxnuH. [llopiuno B
CBiTi miarHOCTYeThCH Oimg 122 000 HOBHX BHIIAAKIB
3MOAKICHAX HOBOYTBOPCHBb IMUTONMOMIOHOI 341030
[1]. baratoucHTPOBI MOCTIMKCHHA, B SKHX IMPOBO-
JUNOCHh TPHBAJIE CIOCTEPESIKEHHA (IPOTATOM 25 po-
KiB) 3a 39002 XBOpHMH, SIKi CTPaKJAIOTh TCPBHH-
HHAM PaKOM IMUTOMOAIOHOI 3251031, MOKA3AIH, 0 ¥
TAKHX XBOPHX € BUCOKHH PHCK PO3BHTKY NICPBHHHO-
T0 paky iHmmx oprasis. [Ipu mpomy Ha 30% 30i16-
IMYETHCA K PH3HK BTOPHHHOTO PAaKy (TICPBHHHOI
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MyXJMHA B IHIIUX OPraHax), Tak i PU3UK PO3BHTKY
PaKy IMUTOMOTIOHOI 3a03M MICTA Pi3HOMAHITHHX
IHIIKX TICPBUHHUX 3JIOSKICHUX MyXJIHH [2].

[Tarorene3 MyXIHH DIMTONOAIOHOI 3aNO03H - IE
mpouec Oarato()akTOPHUH, SKHH 3aJCKUTH BiX TC-
HETUYHOI CXHJIBHOCTI, /1ii TOPMOHAJIbHUX YHHHHKIB 1
YHHHUKIB 30BHIIIHBOTO cepeaoBmina. Peamizamia aii
PI3HUX TATOTCHETHYHHX YMHHHKIB HA KIITHHY Mi-
HICHb OTMOCEPEIKYE ii BHYTPIIMHBOKIITHHHHI O10K
- CHHTE3YIOUMH amapar.

MeTo010 ITPOBEACHOTO MOCTIPKCHHS CTAJIO0 BH-
BUCHH CTAHY 1 AMHAMIKH 3MiH OIJIOK - CHHTE3YIO40-
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ro amapary (OIiKyIAPHHX CHAOKPHHOILNTIB MIHTO-
moAiOHOT 3JI03H B MPOLECI TUCTAHTHOI B3aEMOIIT 3
MYXJIMHOIO B CKCIICPUMCHTI.

Marepiaan i MmeToan

B sxoCT1 eKkCHIepuMEHTANBHOT MOJCII Iy XJIMHH
HaMu Oylla BUKOPHCTAHA MOJETh Majogu(epeHIi-
HOBAaHOI HEMETACTA3YIOUOi COMIHOI aJXCHOKAPITH-
HOMH ['epeHa, ska Ma€ aKTUBHHH PICT i BUKIMKAE
BHCOKY JICTAJBHICTh EKCIICPUMCHTAIBHUX TBAPHH.
JlocHipKEHHST TPOBOAMIOCS BIAMIOBITHO A0 3aKOHY
VYxpainu «IIpo 3axucT TBapHH BiJ KOPCTOKOTO II0-
BomKCHHED (Ne27, cr. 230 Big 2006 p.) 3i 3MiHAMH,
BHCCCHHUMH 3TiaHO i3 3akoHoM Nel759, - VI (1759 -
17) Bix 15.12.2009, BBP 2010, Ne9, cr.76, a Takox
3arajJbHUMM CTHYHUMH TIPHHOWIIAMH CKCIICPHMCH-
TiB Hax TBapuHamu (1 HamioHamsHHH KOHTpEC 3
Gioerukwm, 20.09.2001, KuiB) i «kETHIHAM KOICKCOM
BUCHOTO YKpainm» (HarmioHampHa akamemis Hayk
Yxpainu, 2009).

ExcniepuMeHT NMpOBOAWIN HA IIypax - CAMILIX
niuii Bictap macoro 120 - 160 p. Tapuru Oymm po-
3aimeHi Ha 2 rpymu. [lepma rpyma (10 tBapuH) -
KOHTpONbHA. Jlpyrii rpymi (27 TBapuH) TPaHCIUIAH-
TYBAJIH INTaM KIITHH KapUUHOME | epeHa IIIxoMm
mamkipHOl iH'ekmii B obmacte crerma 1 M 20%
CyCHEH31i MyXJIMHHHUX KIITHH, SKi OyJIH OTpUMaHi 3
2-x TwkHEBOI myxumHI. [lepBuHHMI Martepian 1
TpaHCIUIaHTAUii myXjauHH OyB oTpuManmid B 1Y
«IHCTUTYT EKCIIEPHMEHTAIBHOI MATOOT1, OHKOIOT1]
i pamiobiomorii imeni P. €. Kasempkoro». TBapuu
BHUBOJW/IM 3 EKCIICpUMEHTY Ha 2, 4 1 12 TwxHi. [
CJICKTPOHHO-MIKPOCKOIIYHOTO TOCTIKCHH MAaTe-
piax pikcysamu npu Temmepatypi +2°C mpotarom 3-
4 roguH y 2,5% -HOMY PO34YHHI TIFOTAPANBACTITY
(surorosneHomy Ha 0,2M  docharaomy Oydepi
pH=7.4) 3 HacTymHOIO mocT(ikcamiero mpoTsroM 1
roguan v 1% -vHOMY 3a0y(depenomy (pH=7.4) pos-
ypHI TeTpokcuay ocMiro («SPI», CIIIA), 3meBoa-
HEHHSIM Y CIIMPTAX 3pPOCTAl040i KOHIEHTpamii Ta
MPOTIUICH OKCHII Ta BUTOTOBICHHAM CHOKCHIHHX
OIIOKIB 3 BHKOPHCTAHHAM CIIOH - apamiTy. YIbTpa-
TOHKI 3pI3M BHTOTOBIUUTM HA YJIbTPAMIKPOTOMI
YMTII-6M («SELMI», Yxpaina) Ta po3Mimiaim Ha
omoprux citkax (Mesh Regular Grid 200). TToasiii-
HE KOHTPACTYBAHHA NMPOBOJMIHN 3a METOAOM PelHO-
apaca. JIOCTHKESHHS TMPOBOAWIM 33 JIOIOMOTOIO
TPAHCMICIHHOTO CJICKTPOHHOTO Mikpockoma [1TOM-
100-01 («SELMI», Ykpaina) mpu HAmpy3i MPHCKO-
pernst 75-80 kB 1 mepBuHHENX 301IbIIeHHX Big 2000
10 80000 3a cTaHAAPTHOIO CXEMOIO [3].

PesyabraTn Ta ix 00roBopeHHs!

@oniKyISIPHI CHAOKPHHOLUTH € BHCOKOCIIEITia-
T30BAaHMMH TOTSIPH30BAHUMH KIITHHAMH, SIKi Oe-
PYTb YYacCTh B CHHTE31 1 TPAHCTIOPTI HOBUX CHHTE30-
BAaHUX OLIKIB NPAMHM CIIOCOOOM (BiZ KOMILICKCY
lompmxu 10 amikaabHOI TMOBEPXHI KITHHH) 1 He-
MPAMHAM CIIOCO0OM (TpaHcmopT Oimka a0 0asonmaTe-

panpHOi moBepxHI KiiTHHE). OCHOBHHM OiiKOM (ho-
TKYJSIPHUX CHIOKPHHOLHUTIB, SIKMH YTBOPIOETHCA
MPSAMAM CIIOCOOOM ABILIETHCSA THPOTTOOyIiH. Tupo-
TJIOOYIIIH CHHTE3YVETHCS HA TMONIPHOOCOMAX TPaHYy-
nmaprOi eHmomnazMarmaHoi citku (EIIC), iximiamis
SIKOTO 3AIHCHIOETHCSI YTBOPESHHM JIAHITOTA, IO Mic-
TUTH ByrieBoan. [1os's3ani puOOCOMH €HIOMIa3Ma-
THUYHOI CITKH CHHTE3VIOTh IPETHPOTIOOYIIH, SKUH
TICPCHOCHTHCS B IHCTCPHH, 1€ (DOPMYIOTBCS BTO-
PHHHI 1 TPETHHHI CTPYKTYpH THpOrmoOymiHa. Tpe-
THHHA CTPYKTYpPa THPOTJIOOVTiHA YTBOPIOETHCA B
Pe3ybTaTi MPHEAHAHHS IO TPETUPOTIIOOYIIHY MO-
JEKYN BYTJIEBOIB 3a JOMOMOTOI 7 MOJCKYJLIPHUX
xanepoHiB. [lo mucTepHAX TpaHYIAPHOI CHAOILIA3-
MATHYHOI CITKH THPOTJIOOYIIH TPAHCHOPTYETHCS B
KoMIUIeKC [oapmki, O¢ BiIOYBAeThCA OCTATOUHC
VYTBOPECHHS BYTJICBOJHUX CYJIb()aTHBIX KOMITIOHCHTIB.
Jam y cknani BakyoncH THPOTTOOYIiH ICPSCHOCHT-
CA A0 amiKaTbHOI YACTHHH KIITHHH, ¢ MUITXOM CK-
30LMTO3Y BHUBIIBHAETHCS V (PONIKYILIPHY MOPOKHU-
Hy. Ha amikanbHil OBEPXHI THPOIHMTA BiAOYBAETH-
cs1 HOZYBaHHS THPOTJIOOYIIiHA 1 YTBOPEHHS KOJIOiTY
[4].

CraH 010K - CHHTE3YIOU0i cucTeMH (DOIIKYILI-
PHHX CHIOKPHHOLMTIB OLIHIOBAIH HA II/CTaBI aHa-
T3y KiTbKiCHHUX (00'€eMHA IO MUCTCPH CHAOILIA3-
MATHYHOTO PETHUKYJIYMa, BUIBHHX 1 MOB'SI3aHHX 3
MCMOpaHAMH CHIOILIA3MATHYHOI CITKH PHOOCOM) i
muToTOnOTpadivHNX (PO3MOTIA OPTaHCT IO IHTO-
TU1a3MI TOJSIPU30BAHOI KIIITHHHI) TTAPAMETPIB.

VY ckmaxi QomikyIIpHOI KITHHH (THPOLMTA)
Oynu BHALNICHI 3 30HH: a) amiKaJsHA OBSPXHA (00¢-
pHEHA B MOpoXHUHY (hormikyna i Gopmye MikpoBop-
CHHKH); 0) IICHTPaJIbHA 30HA (MICTHTH SAPO THPOIH-
Ta 1 OPTaHEIN CHHTETHYHOTO 1 CEKPETOPHOTO THILY ),
B) 0a3os1aTepaabHA MOBEPXHS (3BSPHCHA 10 0a3airb-
HOi MeMOpaHu i (opMye MULKKIITHHHI KOHTAKTH 3
CyCLAHIMH KIiTHHAMH Y (HOITIKy).

Y KOHTPOIBHIH TPYI B IMTOILIA3MI THPOLUTIB
TpaHy/IpHA CHAOIUIA3MATHYHA CIiTKA PO3BHHCHA
m00pe 1 MpeacTaBiiCHA AHACTAMO3YFOUHMH KAaHAJb-
ISMH 1 IMCTEPHAMH 3 YHCICHHUMH 3B'I3aHUMH PH-
0ocomamu. MeMmOpaHH CHIOIUIA3MATHYHOL CITKH
OpI€HTOBAHI MAPANCIFHO OTHA OAHIH. BingpHi pudo-
COMH HCUHCJICHHI 1 PO3TAIIOBYIOTHCS MEPHHYKICAP-
HO. LlucTepHu i KaHANBII CHAOIUIA3MATHYHOI CITKH
PO3TaIIOBaHI MEPEBAYKHO B IICHTPATBHIH 30HI THPO-
LHTA.

Uepes 2 TWKHI POCTY TPAHCIUIAHTOBAHOI ITyX-
JMHYU B IHTOIIA3MI (DONIKYISIPHUX CHAOKPHHOINTIB
CHOCTCPITAETECH  30IMBIICHHSA KIUIBKOCTI  BiIBHHX
pubocoM, SKI JIOKAmi3yIOThCA B amiKaJdbHIA 1
LEHTPATbHIH YaCTHHAX KIITHHH. [ paHyIsIpHA €HIO-
IUIA3MATHYHA CITKA MPEJCTABJICHA LIMCTCPHAMH HA
TOBEPXHI SIKUX HEPIBHOMIPHO PO3TAIIOBaHI puOO-
comu. BzaemHa mapanenpHa Opi€HTamiA MeMOpaH
€H/IOTUIA3MATHIHOI CITKH HOPYIICHA.
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Puc 1. KaHanbUi Ta UMCTepHW rpaHynApHOi eHAaonnasMaTWYHO! CiTKU LWYpiB KOHTPOSbLHOI rpynu. EnekTpoHorpama.

x22500.

Gk Tebes s L
ey T e L ;

Fper

Puc 2. UncTepHn eHaonnasmMaTuUHOT CiTKU Ta BinbHI puGocomMu B anikanbHiih YacTuHi honikynApHUX eHAOKPUHOLMTIB Ha 2
TWXHI pOCTY TpaHcnnaHToBaHol NyxnuHn. EnektpoHorpama. x23000.

Uepes 4 TwKHI POCTY TPAHCIUIAHTOBAHOI ITyX-
JMHU B OUTOIIA3MI THPOLMTIB BiJ3HAYAETHCS 3HAY-
HE PO3IIMPCHHS LUCTEPH IPAHYJLIPHOI CHAOIIA3MA-
THYHOI CITKH, SIKi MAFOTh BHUTJIAJ BCJIMKHUX BAKYOJICH
1 TIOPOKHUH, 3aTOBHCHHUX IUIACTIBYACTUM BMICTOM.
Hucrepuun ETIC posramosani B yCiX 3 30HAX THPO-
nura. BimbHi puOocomu posranioBaHi Au()y3HO O
BCHOMY 00’ €MY LHTOILIA3MH KT THHH.
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Ha 12 TmxHI pocTy TPaHCIUIAHTOBAHOI ITyXITH-
HH B IIUTOIIA3MI THPOIUTIB BHABJICHO PO3IIHPCHHSA
mucrepH rpanyssipHoi ETIC 3 onuHmanME prodoco-
MaMH Ha ii TOBEPXHI, SKi PO3TAIIOBYIOTHCS B aIliKa-
TBHIN 1 0a30maTepanbHii 30HaX KIITHHA. [TopoKHU-
Ha ETIC 3amoBHCHA APiOHO3CPHHCTHM MATPHKCOM.
BinsHi puOOCOMH pPIBHOMIPDHO pPO3MOJLICHI MO
BCBOMY 00’ €MY IUTOILIA3MH.
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Puc 3. LuctepHn eHgonnasMaTUYHOI CiTKW B anikarnbHi YacTUHI ponikynapHUMX eHAOKPUHOUWTIB Ha 4 TUXKHI poCTy TpaH-
crnnaHToBaHoi NyxnuHWU. EnekTpoHorpama. x19000.

Puc 4. LucTepHn eHgonnasMaTUYHOI CiTKU B anikarnbHi YacTUHI onikynAaApHUUX eHOOKPUHOLMTIB Ha 12 TUXHI pocTy Tpa-
HCMNaHToBaHOI NyxnHU. EnekTpoHorpama. x19000.
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KinpkicHI mapaMerpu 3MiH B CHCTEMi CHHTE3Y
GiomomimepiB  (QONMKYIAPHUX  CHAOKPHUHOINTIB

MPSACTABIICHI B TAOmHI 1.

Tabmum 1

JmHaMmika 3MiH 00'€eMHO IITFHOCTI KOMIIOHEHTIB O1I0K — CHHTE3YFOHUOi CHCTEMH IUTOIIA3MH (POITIKYIIPHUX
CHIOKPHHOIUTIB MIATOIOIIOHOT 3271031

Kapmunoma I'epena  Kapumnoma I'epera  Kapnunoma I'epena

T'pyna Korrpoms 2 THKHI POCTY 4 THKHI pocTy 12 TIWXKHIB poCTy
OG'eMHa MTLRICTS Bith- 1) 13 |7 23,47+5,11% 18,19+2,96* 16,38+2.83
HHUX pHOOCOM
O0'eMHa IUIBHICTD 3B's3a- 47.1546,93 31.26+4.24% 12.68+3,05% 24.29+4,13%
HHUX pHOOCOM
O0'emMHa IUTBHICTH IIHC-
TEPH CHIOIUIA3MATHYHOI 28,54+4,32 23,49+6,18 49,72+3,98* 36,67+4,78*

CITKH

* - CTAaTUCTHYHO JOCTOBipHI 3MiHHU mapaMeTpy (p< 0,05) y MOpiBHAHHI 3 TPYIIOI0 KOHTPOIIO

Ha 2 TwxHI pocTy NMyXIMHH CIOCTEPIraeThCs
JOCTOBIpHE 30I7BIICHHA B LWTOIUIa3Mi THUPOIHTIB
BITBHUX pmOOcoM Ha 86%, 3 OTHOYACHHM 3MCH-
MICHHAM KUTBKOCTI puOOCOM, MOB'SI3aHHUX 3 MeMOpa-
Hamu ETIC wa 34% npu mopiBHAHHI 3 IHTAKTHUM
KOHTponeM. Lli 3MiHH MOXKYTh CBITUHTH IIPO IOPY-
IICHHS MPAMOTO CHOCO0y CHHTE3Y OiKa 1 akTmBauii
CHCTEMH BHYTPINIHbOKIITHHHOI PECTHTYIII THPOIH-
Ta.

Ha 4 TtmkHI pOCcTy IyXJIHMHH BiA3HAYAIOTHCA
HAWICTOTHIINI 3MiHH B OHUTOIUIA3MI (DONIKYISIPHUX
CHIOKPHHOIUTIB - KIJBbKICTh BUIBHUX PHOOCOM 30i-
mpmyeThes HA 44%, a umcno 3B'SM3aHUX PHOOCOM
JIOCTOBIPHO 3HIDKYETHCS IIPH MOPIBHAHHI 3 KOHTPO-
TpHUM piBHEM Ha 169%. Ipu npomy 00'eMHA THiITh-
Hicth nucrepH ETIC 30impmyersesa va 74%. Lli 3wmi-
HHU JO3BOJUIIOTH TPUITYCTHTH (YHKIOHANBHY OII0-
KaJy CHHTE3y OiONONIMEpPIB B THPOLUUTAX, BUKIUKA-
HY JUCTaHTHOIO [I€F0 ITyXIIHHH.

Ha 12 TmxHI pocTy MyXIHMHH 30€piraeTscs Te-
HJCHINS HETAaTWBHOI JUCTAHTHOI Ail MyXIWMHH HA
CHCTEMY CHHTE3y OiomomiMepiB (POIKYISIPHHUX €H-
JOKPHHOILMTIB, KA TPOSBIBIETHCS B 3MCHIICHHI Ki-
TbKocTi 3B'13aHMX 3 MemOpaHamu ETIC pubocom Ha

49% 1 36impmennsn 00'emy mucrepH EINIC mHa 28%,
[0 CBIMYHUTH PO MOPYIICHHSI BHYTPINIHBOKIITHH-
HHUX IIPOIIECCIB TPAHCIOPTY 1 CHHTE3Y OlOMONiMEpiB
SIK TIPAMHUM, TaK 1 HEMPSIMAM CITOCOOOM.

Mincymox

JlucTaHTHA [1isl MyXJIMHA HA YIBTPACTPYKTYPH
amapaty CHHTE3y OiomomiMmepiB v (DOMKYJIPHUX
CHIOKPHHOIMTAX TIMTOMOTIOHOI 3aj703H TOYHHAE
MIPOSBILITUCS HA PAHHIX CTAMIAX IyXJIHHHOI IpOTpe-
cii (2 TIKACHH POCTY) 31 3MIHH CIiBBITHOIICHHS
MDK BUIBHAMH 1 3B'SI3aHAMH PHOOCOMAMH AIHKATb-
HO1 30HH KITITHH, KA MPHHMAE yIacTh ¥ PopMyBaH-
Hi (QomiKyIIpHO - KoJOimHOTrO Oap'epy 3amo3m. Y
Ti3HI TEPMIHU MyXJIMHHOI mporpecii (4 1 12 TwkHIB
pocTy) BiaOyBaroThest Au()y3HI 3MIHU Y OLTOK — CHH-
TCTHYHOMY amapaTti KITHHH, SIKI HPOSBILIIOTHCA B
MOPYIICHHI CHHTETUYHOI, HAKONMYYBAJIbHOI 1 TpaH-
CHOPTHOT (DYHKIT# CHAOTUIA3MATHYHOI CITKH.

MepcnekTnBH MOAATLIINX PO3POOOK TOB'S-
3aHI 3 BUBYCHHAM MCEXAHI3MIB IHTErpamii BHyTpIiII-
HBOKJTITHHHUX CTPYKTYP B HpOLECi agamramii K-
THH 1 PO3POOKOI0 CIIOCO0IB CIPSAMOBAHOTO BIUTHBY
HA I IPOIICCH.
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Xpunkos U.C. YabTpacTpyKTYpHBIE OCOOCHHOCTH peaknuu 0eJI0K — CHHTE3HPYIONero anmapara
(l)O.]'l.]'II/IKy.]'IﬂpHLIX JHAOKPUHOIUTOB H[I/ITOBI/II[HOi/i REJIC3BI IPU JUCTAHTHOM BSaHMOHeﬁCTBHH ¢ OImyxo-
JIbI0.

Pedepar. [TposeacHO THTOTOMOTPAQHICCKOS H KOJHICCTBCHHOS VIIBTPAMHKPOCKOTIMICCKOC H3YICHUC [TH-
HAMHKH W3MCHCHHH B CHCTEME BHYTPHKJICTOYHOTO CHHTE3a OEIKA B THPOLMTAX B IPOIECCE JUCTAHTHOTO B3aH-
MOJCHCTBHA C TPAHCIUIAHTHPOBAHHOM OMyXOIbr0. /IMCTAHTHOE B3aMMOACUCTBHE NMPOSIBISICTCA HA PaHHEH CTa-
JUA OIMYXOJICBOH MPOTPSCCHH ¢ W3MCHCHHS COOTHOIICHHA MC)KAY CBOOOIHBIMH W CBS3aHHBIMH PHOOCOMAMH
IUTOIIA3MBI KJIETOK C IOCICAYIOMUM paszBuTHEM Au((Y3HBIX W3MECHCHUH B TPAaHYJLIPHOH 3HAOILIA3MATHYIC-
CKOM CETH M HAPYIICHHEM CHHTCTHUCCKOH, TPAHCIIOPTHOM U CEKPETOPHON (DYHKIMI KICTKH.

KimoueBbie ci10Ba: TPAHCIDIAHTHPOBAHHAS OIyXOJb, JUCTAHTHOC B3AMMOICHCTBHE, (DOITHKYILIPHBIN 3H-
JOKPHHOLUT, PHOOCOMBL.
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