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Role of ERK (Extracellular Signal Regulated Kinas) and PPARy
(Peroxisome Proliferator-Activated Receptor Gamma) on TGF-31
Induced Human Endometrial Stromal Cell Decidualization

Hye Jin Chang?, Jae Hoon Lee', Mi Ran Kim?, Kyung Joo Hwang?, Dong Wook Park', Churl K. Min'

' Department Molecular Science and Technology, “Department of Obstetrics and
Gynecology, School of Mediicine, Ajou University, Suwon, Korea

Objective: To investigate the role of ERK and PPARy on the TGF-B1 induced human endometrial stromal cell
decidualization in vitro.

Method: Endometrial stromal cells are cultured under the following condition: DMEM/F12 (10% FBS, 1 nM E2 and 100
nM P4). TGF-B1 (5 ng/ml), Rosiglitazone (50 nM), and PD98059 (20 uM) were added according to experimental
purposes. Trypan-Blue and hematocytometer were utilized to count cell number. Enzyme-linked immunosorbent assay
(ELISA) and western blotting were utilized to detect proteins.

Result: TGF-B1 inhibited proliferation of cultured human endometrial stromal cells and induced expression of PGE2
and prolactin. This effect was mediated by Smad and ERK activation. Administration of rosiglitazone, PPARy agonist,
prevented TGF-B1 effect on cell proliferation. Furthermore, Rosiglitazone inhibited TGF-B1 induced activation of ERK,
consequently reduced PGE2 and prolactin production.

Conclusion: TGF-B1 induced decidualization of endometrial stromal cell through Smad and ERK phosphorylation.
PPARY acts as a negative regulator of human endometrial cell decidualization in vitro.
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PPARy and Decidualization
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2. A2t 2l antibodies

Human recombinant TGF-B1 3 ELISA &4l 2
2.3k Aok Sigma (USA)AFZH-E], Rosiglitazone
Alexin (USA)AFZ5-E], PD98059+= Calbiochem (USA)
APREEH Y&
antibody,

3}AT} Prolactin polyclonal goat
p-Smad polyclonal goat antibody, p-ERK
polyclonal mouse antibody, PPAR polyclonal rabbit anti-
body, COX-2 polyclonal goat antiboby 5~ Santa Cruz
(USA)AFZH-E], Anti-goat HRP antibody, anti-mouse
HRP antibody, anti-rabbit HRP antibody -5~
(USAFEHH 7915 83l
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Figure 1. Effect of TGF-p1 on the endometrial stro-
mal cell proliferation. Endometrial stromal cells were
treated with or without TGF-B1 (5 ng/ml) for 72 hr. Cells
were stained with Trypan-Blue and counted using hema-
tocyotmeter. TGF-B1 inhibited proliferation of cultured
endometrial stromal cells. Data are the means &= SE of
three independent experiments. Open bar; 0 hr, Black
bar; 72 hr.

Cell counting (x10* cells/ml)

PPARyol 93] =4 =& A& I8k st
PPARy2| specific ligand2 &% RosiglitazoneS
50 nM 2] E5=& TGF-pl (5 ng/ml)$} o] 7|4
o xz2lste] £ Ax} TGF-p1o] &) A=A 7]
ANl F2o] FEEHE RS IRIT 4 ATt

(Figure 3).

TGFBl (ng/ml) O 5
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o e | 4— pSmad2/3
- -~ <«— PPARYy
- e | +— [(-actin

Figure 2. Expression of prolactin, PPARy and pSmad
2/3 in cultured endometrial stromal cells. Endometrial
stromal cells were treated with or without TGF-B1 (5 ng
/ml) for 72 hr. Cell lysates were subjected to western blot
analysis using anti-prolactin, phosphorylated Smad2/3
and PPAR antibodies. TGF-B1 induced expression of
prolactin and pSmad?2/3 after 72 hr treatment. Expression
of PPARYy was inhibited by TGF-B1 treatment for 72 hr.

TGF-p1 -

Rosiglitazone -

Figure 3. Effect of TGF-B1 on the cell proliferation was prevented by Rosiglitazone (PPAR agonist) treatment. Endo-
metrial stromal cells were treated with TGF-1 (5 ng/ml) and/or rosiglitazone (50 nM) for 72 hr. Cells were stained with
Trypan-Blue and counted using hematocyotmeter. Cell proliferation was increased by co-treatment of TGF-1 and
rosiglitazone compared with TGF-B1 treatment. Data are the means * SE of three independent experiments. Open bar;

0 hr, Black bar; 72 hr.
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Figure 4. Rosiglitazone reduced expression of pSmad, pERK, COX-2 and PGE?2 in cultured endometrial stromal cells.
Endometrial stromal cells were treated with TGF-1 (5 ng/ml) and/or rosiglitazone (50 nM) for 72 hr. Cell lysates were
subjected to Western blot analysis using anti-prolactin, pSmad2/3, PPAR, pERK, COX-2 antibodies. TGF-1 induced
expression of prolactin, pSmad2/3, pERK, and COX-2 were prevented by co-treatment of rosiglitazone (A). Concentration
of PGE2 in culture medium was measured by ELISA. TGF-B1 induced PGE2 releasing from cultured endometrial stromal
cells was inhibited by co-treatment of rosiglitazone. Data are the mean & SE of three independent experiments (B).
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AFE e AT 5 AU (Figure 4A). =3
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A 1 ﬂﬁl?‘f& | O‘OWE Smad91 QNAtst 4

t}. o] ﬁJJri ulfc% TGF- 314 Aﬂi LH eR|
o] Smad pathwayE &3¢t TGF-B19] A3 W] 41&
@ 71732 PPARyel oJ3te] AES & o AN
getutsls sk slo® 4#A d= PGE29]
WskE Apgulet 71EA 2] wlel dlel A ELISA
2 Z3le] ZA43}e] uwalgith TGF-PL1e] s 3]
ol olste] F7FE ST PGE29] & o] Rosiglita-
zone¥} WY ATeH FAaEE AS 0T 2l

i

2t} (Figure 4B). PGE2E Ji&ﬂ—t— a2 4Ed
cyclooxygenase-2 (COX-2)9] #& SA] TGF-19]
th= Aol ojste] F7FE 21 Rosiglitazonel

slste] a5l A% A1k ERKS] 143}

Ql5}e] 1 A3} Rosiglitazonedl] 2J3}e] <l
T A& ERIGISIT (Figure 4A).
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H]E TGF-p1ol o]ate] mizjevhs 21s Bargh vt
ATE? whebA] TGF-plo] Absulet 7| A A e] Z

Holw e vA=AE BAS B A

5 ng/ml®] FE2 TGF-p1& Ag|dte] 72413t 247

-109 -



PPARy and Decidualization

QTGF[H-+-+
PDY805S - - o+ o+

<+— Prolactin

a2 @B — == | <+ pERK

+— COX-2

— e —— - | +— Actin

©
8

g 8

PGE2 (pg/ml)
8

=

0
TGF-p1 - + - +
PD98059 - - + +

Figure 5. PD98059 reduced expression of pERK, COX-2 and PGE2 in cultured endometrial stromal cells. Endo-
metrial stromal cells were treated with TGF-1 (5 ng/ml) and/or PD98059 (20 uM) for 72 hr. Cell lysates were subjected
to Western blot analysis using anti-prolactin, pSmad2/3, PPAR, pERK, COX-2 antibodies. TGF-f1 induced expression
of prolactin, pSmad2/3, pERK, and COX-2 were prevented by co-treatment of PD98059 (A). Concentration of PGE2
in culture medium was measured by ELISA. TGF-B1 induced PGE2 releasing from cultured endometrial stromal cells
was inhibited by co-treatment of PD98059. Data are the mean * SE of three independent experiments (B).
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