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Effect of High Concentration of Estradiol on Thyroid Specific Genes
Expression and Cell Growth

Dong Woo Kim, Hee Youn Park, Do Hee Kim, Hee Jin Kim, Hyun Kyung Chung

Department of Internal Medicine, Dankook University, School of Medicine, Cheonam, Korea

ABSTRACT

Background: Since various thyroid diseases have dominant prevalence in women, it has been suggested that
female sex hormone have important role on thyroid cell physiology. Interestingly, many thyroid disorders are
newly diagnosed or changed their course around the period of high estrogen status, such as pregnancy. In this
study, we questioned whether high concentration of estrogen could modulate thyroid cell function.

Methods: We treated normal rat thyroid FRTL-5 cell line with different time and concentration of estradiol.
Using cell count, FACscan, and Northern blot analysis, we compared the changes of cell growth, cell cycle
progression and thyroid specific genes expression. To evaluate the influence of thyroid stimulating hormone
(TSH), all experiment was designed as two different sets, with (6H) or without TSH (5H).

Results: The concentration of 10-1000 nM estradiol had definite stimulatory function on thyroid cell growth
in 5H condition as concentration dependent manner. FACscan revealed the increased cell growths were related
to G1/S progression. The Pax-8, TTF-1 and NIS gene expressions were dramatically increased in 10-1000 nM
of estradiol, too. With TSH (6H), however, we could not find any cell growth stimulating effects with 10-1000
nM of estradiol.

Conclusion: High concentration of estradiol is one of important control factor for thyroid growth and
thyroid specific genes expression, especially in SH condition. It indicate that exposure to high concentration
of female sex hormone, such as pregnancy, can be a direct stimulating factor to various thyroid function and

related to autoimmune or nodular thyroid diseases around the period of pregnancy (J Kor Soc Endocrinol

21:32~39, 2006).
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1. MZHHe

A3ol] o] 88} AIEFE ) 7H44 AEL FRTL-5ZA 4
A FRE S A T2E A7 7 AlEZA] 7]
= AlZEolck FRTL-5 A% 5% calf serum
o] 5= Ham’s F-12 medium & vljeksl] o] ufekolol =
o3&l 71A] 23X (6H) bovine thyroid stimulating hormone
(o158 TSH) (1 < 10™"° M), insulin (10 pg/mL), cortisol (0.4
ng/mL), transferrin (5 pg/mL), glycyl-L-histidyl-L-lysine
acetate (10 ng/mL), somatostatin (10 ng/mL) 3 non-essential
amino acids (1 mM)< o] AlZ2] A7 913 wiR| 2 A&
siglet B wiAlE 39 wht adksiglon 7-109 with
passage5 AlS¥8l3ick BE A2k SigmaoilA 9l B

£ 413230 passage ©U]2] Al EoflA] AJeBslic)

2. ({dSEZ Xj=xA

Subconfluent ee] FRTL-5A1EE 34 7k TSH 23 i
o} (sH)ell wjeksile). ol A2 the 2719 o s e
(estradiol, Sigma) X3} ufjokols- o] gslo] AEE A3l
t}. Z estradiol (0, 10, 100, 1000 nM)<- TSH &A1) 3lol] 3-&
AR Aol A2 ok A7k B9k Aska s Alge
Z1Psigick. Aol A g3t AT EE T W= 94 7]
-719] I estradiol = Y & 5 wijAdEkol] Aol AA
3lcH17]. @ Adelie o T2 3t ligkllo g 2t
Selcbt 98 Az ¥ oY T 225 AEkaL 48417 733t
% A RNA 3745 913k Al 2425 Z18s]19ch

M
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I
o

7t A EFE 3l wiodetel] 7194 A= ok Fee] o34
Fed okl 15970 A-g3igivt BE A ZellA 7 =271
T A e S AsIsieom, 29 Ao wljekllE- Zot
Tk 9 A HoF AEE 3|58lal phosphate
buffered solution (PBS)ol] A2 & A|ZE- Alo] #ig}E v]a
Wik AETF7] AL FACS Caliber instrument
(Becton Dickinson) & ©]-850] AAJs13ich AZE 3l vllok
HoflA] LDAZE A|7FERF iRt 3 PBSAIH ¥ propidium
iodideZ- o|-8s}o] DNA 933k & |4 15000702] A|ZE- i
Ao & cellular DNA S CELLQUEST software (Becton
Dickinson) ©]83le] B4318c). AlE£57] T35 1A
TSHE FE381A] ¢531.0.2% calf serumRhe 71EA]= vlleked (SH
medium)ell 74 59 o vielst ¥ ohA TSHE E3ksh= 6H
oo FA 2 A 27k BRI AelE B3
A|EE- odo] -2 1o F flow cytometirc analysis&- AAT5}

Ak
4. Northern Blot Analysis

FRTL-5 A|ZZ2HE] & RNAS 7] 918 &3 kit
(Quigen, Inc.) & ARE3IIL) 15 uge] A Z ch2 RNA A 25
gelollAl  A7|dFska,
membrane 2. F capillary transferS A|385}3.2™, transfer
membraneS 5 x SSCE rinse®}1L, UV cross-link S o]-8-}0]
RNAE- immobilizationA|Zt}. Quick hybridization solution
(QUICKHYB, Stratagene, LaJolla CA)2.2 44| 62 CollA]
3047} prehybridizatond}3l denatured probes ©]-83}o]
A 62°CollA] 24417 FRP-g5 Wkl ths; 6 x SSPE
/0.5% SDS (152)% 23], 1 x SSPE/0.5% SDS (37°C)& 23]
APESEI 0.1 x SSPE/0.1%SDSE 6057F 44 60 ollA]
As13iet. Re-hybridizations $18F probe removal< 50%
formamide/6 x SSPE (60T, 30)°o& Hzlslx 2 x
SSPEZ AXsiglom, LF 742 Kodak-OMAT AR<

denaturated  agarose nytran
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Fig. 1. Estradiol effects on FRTL-5 cell growth. Quiescent FRTL-5 cells were incubated with 10-1000 nM estradiol
in the absence (SH) or presence (6H) of TSH for 1-5 days. Cell number was monitored every 24h for 5
consecutive days, and viable cell number is represented. The data are the mean + SD of three independent
experiments. *, P < 0.05 vs. control.

Table 1. Cell Cycle Progression of FRTL-5 Cells Stimulated with Different Dose of Estradiol

16 h 24 h
sub G1 G0/G1 S G2/M sub Gl1 G0/G1 S G2/M
SH only 026 £ 003 9324 £ 020 1.64 £ 0.02 4.80 + 0.18 071 +003 9423 £0.11 129 £009 385+ 0.09
+10 M E2 120 + 001  73.16 + 004 661 =008 1925 + 021 078 + 008 8502 £ 008 176 £ 0.12 1227 + 0.15
+100 nM E2 145 + 004 6661 + 016 892 £ 0.16 2328 + 0.16 128 £ 0.11 8839 £ 009 251 £005 865 + 005
+1000 M E2 245 + 008 6778 + 032" 950 = 0.08 2073 + 0.24 062 +0.07 8888 £ 009 194 + 001 8.61 £ 0.08

5H only 049 + 002 7577 + 008 1120 £ 009 1201 £ 006 082 +002 8652 + 018 277 + 003 1001 + 001
+10nME2 079 £ 005 7420 £ 004 627 + 004 1831 + 005 051 £004 8073 + 007 242 + 020 1632 + 0.06
+100 M B2 034 = 003 7317 £ 005 843 + 005 1754 + 008 084 005 8109 + 003 258 + 006 1539 + 0.09
+1000nME2 015 = 002 7070 + 002 973 + 007 1857 + 011 074005 77.58 + 002 441 = 002 1620 = 0.11

" P < 0.05 vs. control (5H only)
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Fig. 2. Effect of high concentration of estradiol on cell cycle distribution of FRTL-5 cells. Flow
cytometric histograms of FRTL-5 cells maintained in SH medium for 72h, stimulated with
different concentration of estradiol in the absence or presence of TSH are represented.
Samples were collected after 24h of treatment for FACS analysis. The intensity of the
propidium iodide statining vs. cell number is represented. The percentage of the cell cycle

distribution is shown in Table 1.
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Fig. 3. Effect of high concentration of estradiol on NIS RNA levels in FRTL-5 cells. Different time and concentration of
estradiol in the absence (a) or presence (b) of TSH were compared. In contrast of continuous estradiol stimulation for
4 days (No.2-4), 2 days withdrawals after 2 days stimulations (No. 5-7) were also compared. Ability of estradiol to
modulate NIS mRNA levels was significant in 5H condition (A). The ratio of the binding of each probe to B actin
was calculated, and ratio of No.l was set as 1 (B). Data are the mean + SD of three different experiments, each

performed in duplicate. *, P < 0.05 vs. control.
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thyroglobulin (3} TG), thyroid Peroxidase (01”0‘]- TPO) ¥
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Fig. 4. Effect of high concentration of estradiol on Pax-8 RNA levels in FRTL-5 cells. Each number represents the different
estradiol and TSH condition as indicated in Fig. 3 (A). The ratio of the binding of each probe to B actin was calculated,
and ratio of No.l was set as 1 (B). Data are the mean + SD of three different experiments, each performed in duplicate.
* P < 0.05 vs. control.
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Fig. 5. Effect of high concentration of estradiol on TTF-1 RNA levels in FRTL-5 cells. Each number represents the different
estradiol and TSH condition as indicated in Fig. 3 (A). The ratio of the binding of each probe to B actin was calculated,
and ratio of No.l1 was set as 1 (B). Data are the mean * SD of three different experiments, each performed in duplicate.
* P < 0.05 vs. control.
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