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Modulating Effect of Glucocorticoids on Tyroxine Secretion in vitro

CUrHanbHO-PETYNATOPHBIE B3aUMOOTHOLICHHUS
MEXIy OpTaHaMH >HIOKPUHHOW CHUCTEMBI JIeXKaT B
OCHOBE JHIOKPHUHOJIOTHH, OMOTEXHOJIOTHH U MOJIe-
KyJIspHOW OWOJOTHH. Pa3BUBAIOTCS COBPEMEHHBIC
TEXHOJIOTWH (KJIETOYHAsI ¥ TKaHEeBasi MH)KEHEPHs ), HaTl-
paBIIeHHBIE Ha Yy4IlleHne KadecTBa MophodyHKIINO-
HaJBHBIX TAPAMETPOB YHIOKPHUHHBIX TKaHeH. KomOu-
HUPOBAaHHOE KyJIETUBHPOBAHUE MOXHO CUATATh MEPC-
MEKTUBHBIM METOJ0OM MOIYJISLUUHN (YHKLIHNOHATBHOM
AKTUBHOCTH KJIETOK PA3JINYHOTO IPOUCXOXKICHUS.

Ko-kynpTuBMpOoBaHuEe TKaHEW IIUTOBUAHOU U
HAJIOYEYHBIX JKEJI€3 MOXET OKa3blBaTh JIOKAJIbHOE
BIMSTHHE Ha TPO(UUECKHE i CUTHATIBHO-PETyIATOPHBIE
IIPOLIECCHI B TUPOLUTAX. Bompoc 0 HemocpeACTBEHHOM
BIMSHUU TOPMOHOB HAATIOYEYHUKOB Ha (DyHKITHIO
TUPOLMTOB in Vitro NOCTATOYHO U3Y4Y€H, OJHAKO
JAHHBIE JINTEPATYPBI HECKOIBKO MPOTHBOPEUHBHI.

I'mroxoxopTukouasl (I'K) sBisitoTcss Momyms-
TOpaMH TUPEOUAHON QYHKIUH in Vitro ¥ in vivo. OHI
CHIDKAIOT YPOBEHb THPEOINIOOYIINHA B I1a3Me KPOBH,
HHTUOUPYIOT MPOLECCHI IEHOANPOBaHIS TOPMOHOB [5,
6], cynpeccupyroT NpoayKIIHIO TUpoTponuHa [7, 9, 10],
YBEINYNBAIOT KOJTMYECTBO PELIETITOPOB K THPEOUTHBIM
TOPMOHAM U CTHMYJIHPYIOT CEKPELHI0 THPOKCHHA in
vitro [8]. ['maApoKOpTH30H ycHIMBAET 3axBar Hoaa u
ctumynupyet TTI -cekpenuto B IEpBUYHON KYJIBTypE
ITUTOBUIHBIX JKEJIe3 HOBOPOXKIECHHBIX TOpOCT [2].
Brusaue 'K Ha THpeonaHyto (yHKIHIO 3aBUCHT OT
YCIIOBHUH KYTETUBUPOBAHIS ¥ BU/IA dKUBOTHBIX.

enp nccnenoBanus — U3y4eHUE MOAYIHPYIOIIETO
BiusHMs ['K Ha cekpenno THPOKCUHA in Vitro.

Martepuanbl n metoanl

OKCIIEpUMEHTHI NIPOBEIECHBI B COOTBETCTBUU C
«O0ImUMH TPUHIHUIAMHI SKCIEPUMEHTOB Ha KHBOT-
HBIX», 0400peHHbIME 1] HanimonansHBIM KOHTpeccoM
o 6uostuke (Kues, 2004 1.).

OpraHoTunu4ecKkre KyIbTypbl ITUTOBUIHBIX JKENe3
HoBOpoxkaeHHbIX mopocat (OKUKHII) u oprano-
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Signal-regulatory relations of endocrine organs are
in the base of endocrinology, biotechnology and
molecular biology. On the basis of these predictions
the new technologies such as cell and tissue engineering
designed to improve morpho-functional parameters of
endocrine tissues were developed. Combined cultiva-
tion can be a new perspective approach to modulate
the reproductive and functional activity of the cells of
different origin.

Co-culturing of thyroid and adrenal tissues can
cause some local influence on the trophical and signal-
regulatory processes in thyrocytes. The problem of
precise influence of adrenal cells on thyroid cells in
vitro has not been clearly understood up till now.

The glucocorticoids (GCs) are the modulators of
thyroid function in vitro and in vivo. They decrease
thyreoglobulin level in blood plasma, inhibit deiodination
of hormones [5, 6], suppress TSH production [7, 9,
10], increase the number of receptors to thyroid hor-
mones and stimulate thyroxin secretion in vitro [8].
Hydrocortisone increases iodine-uptake and stimulates
TSH-secretion in primary cultures of newborn piglets’
thyroids [2]. The effect of GCs on thyroid hormonal
function depends on culturing conditions and species
of'animals.

The goal of the research was to investigate regu-
latory effect of GCs on thyroxin secretion in vitro.

Materials and methods

The experiments were preformed with meeting
“General principles of experiments in animals”,
approved by the 2™ National Congress on Bioethics
(Kiev, Ukraine, 2004).

Thyroid organ culture of newborn piglets (TOCNP)
and thyroid organ culture of rats (TOKR) were co-
cultured with adrenal tissue during 24 hours, using the
semi-permeable membrane [3]. The monocultures
were obtained by the standard method [1] in culturing
medium (199/RPMI) with 10 % fetal bovine serum
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TUNUYECKUE KYIbTYPHl IMUTOBUAHBIX JKEIIE3 KpPBIC
(OKILIXKK) coBMECTHO KyJIBTUBHPOBAIN C TKAHBIO
HAJT04YE€YHUKOB COOTBETCTBYIOLIETO BU1a JKUBOTHBIX
24 4, ucnonp3ys NOTyIpOHULAeMYI0 MeMOpany [3].
MOHOKyYIBTYpBI TOTyYaIl B CTAHAAPTHBIX YCIOBHIX
[1] Ha cpene kyasruBupoBanus (199/RPMI) ¢ 10%
SMOPHOHATIBFHOM CHIBOPOTKH KPYITHOTO POTaToro CKOTa
¢ nobasnenuem nenutuiuHa (100 EJl/min) u cTpern-
tomunuHa (100 mxr/mi) B armocdepe CO, (5%). Kpo-
M€ TOTO, KyJAbTYpbl HHKyOHPOBAJIN TPU Pa3IHMIHBIX
KOHLIEHTpalXsAX KOPTUKOCTEpOHA. YpoBeHb T4 B cpene
WHKYOaIH HCCIIEA0BAIN PAIHOUMMYHOJIOTHUECKUM
METOZIOM I10 KOMMEPUYECKUM TecT-cucteMaM (Immu-
notech, Yexus, PUA-T4-CT, benapycs). [lonydeHnHbie
3HAYE€HUS] HOPMHUPOBAJIHN Ha OEJOK TKAaHHU, KOTOPBIH
onpenensnau o merony bpendopna [4]. TkaHeBbIe
Cpe3bl MOHO- 1 KOMOMHMPOBAHHBIX KYJBTYpP, OKpaIleH-
HbI€ TeMATOKCUIIMHOM M 303WHOM, UCCIIEIOBAIIN MO
CBETOONTHYECKNM MHUKpockoroMm Olimpus.

Pe3yAbTatbl M 00Cy)xaeHue

UccnenoBanms mokasanm, 4To 6a3aabHBIN YPOBEHB
T4 B cpene unky6aunn OKILDKK cocrasmsin 45,42,
OKIIPKHIT — 36,29 amounb/Mr 6enxka. [Tocne komOu-
HUPOBAHHOT'O KYJIETUBHPOBAHHSA C TKAHBIO HAJIIOYEY-
HbIX kene3 ypoBeHb T4 nus OKIKK cocraBmsan
142,02, nna OKUKHIT — oxomo 88,05 HMOJB/MT
Oenka.

[Ipu BHecenun B cpeny makyOanmm OKIKK
KOPTHUKOCTEPOHA B THana3oHe KoHIeHTparui ot 0,25
1o 1,0 mr/mut HaOMrOMaIach KOHIICHTPAITMOHHAS 3aBHU-
CHMOCTHh THPOKCHHAa OT KOPTHKOCTepoHa. Makcu-
MallbHAsl CTUMYJIANHUS CEKpemuu THPOKCHUHA
OKIUIXKHIT mposiBngiaces moa BO3ACHCTBUEM
(U3HONOrHYEeCKUX KOHIIEHTPaLUii KOPTUKOCTEPOHA.

Ha 4-e cytku kynsruBupoBanusa B OKILDKHII
coxpassiach (pOJUTMKYISIpHAsl CTPYKTypa C MpHU3Ha-
Kamu auctpoduu (puc. 1). OTMedancs OTeK THPEOH -
HOW TKaHM, KOTOPBIH MOXKET OBITh CBSI3aH C HEKPOTH-
YECKMMH MpoIleccaMy, HapyIIeHHeM I€I0CTHOCTH
0a3aibHBIX MeMOpaH W BBIXOJAOM COJEPKMMOTO
(homTHKyYIIOB B MHTPa(OJUTHKYIIIPHOE TPOCTPAHCTBO.
B nenTpanbpHON 30HE MaHHOTO hparMeHTa HaOIroma-
JIach 30Ha HEKpo3a.

[Tocne koMOMHHPOBAaHHOTO KyJBTHBHUPOBAHHS C
naanoueunnkamu OKIDKHII coxpansinn dommuky-
JISIpHOE CTpOoeHHe 1o nepudepun GpparmMeHTa (puc. 2,
a). B uenTpanbHoii 30He HOUIMKYIIBI yMEHBILAIHUCH B
pasMepax, pacIIupsUINCch MEK(OJUIMKYIISpHBIE TPOCT-
paHcTBa, HAOMIOAATUCH CKOTIICHUS IE3UHTETPUPOBAH-
HBIX THPOLMTOB (puc. 2, 0). BrisiunBanue TMpeOnIHOTO
SMUTENHNSA B I0JIOCTh (POJUINKYJIa CBUIETENbCTBYET 00
aKTHBAIH UHTPA(OIUTHKYIISIPHOH potudepariu (puc.
2, a). BugHapl Ipu3HaKky TeCKBaMalMi THPOITUTOB B
TTOJIOCTH (DOJUTHKYJIOB.
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with adding penicillin (100 U/ml) and streptomycin (100
pg/ml) in CO, atmosphere (5%). In addition, the
cultures were incubated with different concentrations
of cortico-sterone. The level of T4 in the incubation
medium was measured by radioimunoassay using the
test-system (Immunotech, Czechia, RIA-T4-ST,
Byelorussia). The findings were normalized on the
tissue protein, which was measured by Bradford [4].
The tissue sections of mono and combined cultures of
newborn piglets were stained by hematoxylin and eosin
and investigated with Olympus light microscope.

Results and discussion

The studies show that the basal T4 level in the
incubation medium of was 45.42 nmol/mg of protein.
After the combined culturing with adrenal tissue T4
level for TOKR was 142.02 nmol/mg of protein and
about 88.05 nmol/mg of protein for TOKNP.

The concentration dependence of thyroxin on
corticosterone was observed when adding TOKR
within the concentration range from 0.25 to 1.0 pg/ml
into incubation medium. The maximal stimulation of
thyroxin secretion of TOKNP was detected under the
effect of corticosterone physiological concentrations.

TOKNP to the 4" day of culturing was characteri-
zed with follicular structure with dystrophy signs
(Fig. 1). One can see the edema of thyroid tissue,
which may be associated with necrotic processes, da-
mage of follicular epithelium of basal membranes and
release of follicle contents into intrafollicular space.
In the central area of the given fragment the zone of
necrosis was found.

The TOKNP maintained the follicular architecture
on a periphery of the fragment after a combined
culturing with adrenal glands (Fig. 2, a). In central zone

poBaHUsA. MUKpOGOIUIHKYIAPHOE CTPOCHHUE TUPCOUTHOMN
TKaHU. JlecKkBamMaIlysi THPOIIMTOB B TOJIOCTh (hOJUTHKYJI0B (1).
x400.

Fig. 1. Fragment of TOCNP to the 4" day of culturing.
Microfollicular structure of thyroid tissue. Desquamation
of thyrocytes into the cavity of follicles (1). x 400.
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Puc. 2. Kpaesas (a) u uentpansaas (6) 3ousr OKIIPKHII nmociie koMOMHUPOBAaHHOTO KYJIBTHBHPOBAHHS C TKAHBIO
HaJoyeyHuKkoB. HopmanbHas GpoimikyasipHas apXUTeKTypa, Bakyonu pesopouut (1). [Ipusnaku nHTpadoyuIUKyIApHOH
pererepanui (2). x 400.

Fig. 2. Marginal (a) and central (b) zones of TOCNP after combined culturing with adrenal tissue. Normal follicular

architecture, vacuoles of resorption (1). Signs of intrafollicular regeneration (2). x 400.

TaxumM 00pa3oM, MOTYUCHHBIC PE3YIIBTAThI CBU/IC-
TEILCTBYIOT O cTUMYIUpYytomieM 3ddexre 'K u kom-
OWHUPOBAHHOTO KYJIKTHBHPOBAHHS TKAHH IIIUTOBHUIHBIX
Y HA/IMOYEYHBIX JKeJIe3 HAa TOPMOHAIbHYIO aKTHBHOCTh
U THCTOJIOTUYECKHE TTapaMeTphbl OPraHOTHUITHIECKUX
KYJIBTYD HIMTOBUIHBIX JKeJIe3 KPbIC U HOBOPOXKICHHBIX
MOPOCHIT.
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the follicles reduced in dimensions, interfollicular spaces
extended, the accumulations of disintegrated thyrocytes
(Fig 2, b) were observed. Invagination of thyroid
epithelium into the follicular cavity testifies to the
activation of intrafollicular proliferation (Fig 2, a). The
desquamation signs of thyrocytes into the follicular
cavity are found.

Thus, our results show the stimulating effect of GCs
and combined co-culturing of thyroid and adrenal tissues
on hormonal activity and histological parameters of
TOKR and TOKNP.
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