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| ABSTRACT |

The Effects of Pregnancy-Related Water Extract of 3 Types Herbal Medicines
and Ethanol Extract of Moutan Radicis Cortex on the Endometrial and
Placental Cells

Seo-Ye Park!, Eui-Jeong Noh!, Chang-Seob Seo?, Sung-Ki Lee'?, Hyeun-Kyoo Shin?
Dep. of Obstetrics and Gynecology, College of Medicine, Konyang University
2KM Science Research Division, Korea Institute of Oriental Medicine
SMyunggok Medical Research Institute, College of Medicine, Konyang University

Objectives: This study was performed to investigate the effects of pregnancy-related
four herbal medicines (Samu/-tang, Onkyung-tang, Chokyungjongok-tang and Moutan
Radicis Cortex) on the endometrial and placental cells.

Methods: In this study, we examined viability and decidualization of telomerase
immortalized human endometrial stromal cell lines (T-HESCs) and viability and
invasion ability of human first trimester trophoblast cell lines Sw.71 by four herbal
medicines (Samul-tang, Onkyung-tang, Chokyungjongok-tang and Moutan Radicis Cortex)

Results: In the study, we showed that Samu/~tang, Onkyung-tane, Chokyungjongok-tang
increased decidualization marker prolactin (PRL) and insulin-like growth factor-bindin
protein 1 (IGFBP1) in T-HESCs. Moutan Radicis Cortex decreased the mRNA leve
of PRL and IGFBPI. and the protein level of PRL and IGFBP1 had no significant
effect. Moreover, four herbal medicines reduced invasion ability of Sw.71 cells.

Conclusions: These results suggest that Samu/-tang, Onkyung—tang, and Chokyungiongok
-tang have beneficial effects on successful embryo implantation and pregnancy
maintenance by increasing decidualization markers such as PRL and IGFBP1. Moutan
Radicis Cortex reduces the mRNA levels of PRL and IGFBPI1, which may adversely
affect pregnancy. Further investigations are needed to elucidate the significance of
the decreased invasive ability of Sw.71 cells induced by four herbal medications.

Key Words: Endometrial Stromal Cell, Decidualization, Trophoblast, Invasion, Herbal
Medicines, Samul-tang, Onkyung-tang, Chokyungiongok-tang, Moutan Radicis Cortex
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2.4 %

D AlE =

Azl A 2] A 25 T-HESCE
ATCCelA F93ted A&-3std L e vkAl
2ol o FME MEF Sw.7l cellS
Wayne State University®] Gil Mor x4l
AA EoFrtelr] AFE-3Fl Y. telomerase
immortalized human endometrial stromal
cell lines(T-HESCs)+ 10% fetal bovine
serum(FBS: Corning, Virginia, USA)}
100 U/mL penicillin/streptomycin( Gibco,
Grand Island, NY, USA), 1% insulin-
transferrin-selenium(ITS) +Premix( Corning,
Bedford, MA, USA), 1 mM sodium pyruvate
(Welgene, Gyeongsan, Korea), L-glutamine
(Gibco, Grand Island, NY, USA)e] A7}
¥ phenol red $1= Dulbecco’s Modified
Eagle Medium/Nutrient Mixture F-12
Ham(DMEM/F12; Gibco, Grand Island,
NY, USA)elAM 37C, 5% C0:8 ¥=
x71o 2wk stadvh. Sw.7l cell> 10%
FBS, 100 U/mL penicillin/streptomycin,
10 mM N-2-hydroxyethylpiperazine-N-2-
ethane sulfonic acid(HEPES: Welgene,
Gyeongsan, Korea), 0.1 mM non-essential
amino acids(MEM: Welgene, Gyeongsan,
Korea), 1 mM sodium pyruvate(Welgene,
Gyeongsan, Korea)”} 3+ ¢J= DMEM
Wz ol A 37C, 5% COy Z71oA <
EiSshsd

2) x5 A

152 goF FE2E2 MEFAS dot

B7] 18] WST assay kit(Cyto X: LPS
solution, Daejeon, Korea)E AF£-3}41c}.
T-HESC%: 6 well plateell 5x10° cells/well
A BFalA 3 2427 Wik ¥ 2% FBS
WA 2 WA L} % 10 nM estradiol, 1 uM

progesterone, 500 pM cyclic adenosine
monophosphate(cAMP) &} &7 gkef
ZES TEHE A3t 5d T W)
st 394 He del TUg 274
o] Mz A2 wA A,

Sw.71 cell-> 48 well plateol] 2x10* cells/well
o FEE B3 HNEE 2% FBS wiAlZ
=Hz Az}
%B‘r wieF F WST

do]F3 1A7F Tt

m{

oA F s FE2ES
o 24A)17F =gk uljofs
assay kit &4
vl ¢¥gk & microplate reader(Epoch, BioTek
Instruments, Winooski, VT, USA)Z o]
43te] 450 nm FHAANA FAEFE FA
st N EZSAAS A5E AEsiA o
= txToll I WEE(%)E EAS]
ATt

3) ATl A 2o &eut A<l

o

T-HESCZ 6 well plateell 5x10° cell
o] HxF YolF F 3F Tk vkt
Ak Wk HEE AR wiAE 2
Asty gzt Ao Fod s=2 &
10 nM estradiol, 1 uM progesterone, 500
uM cAMPE Y53 45 sk 77t
T HE HY I A 3¢9H
HE delle Mz Az 2As F49
o AR Al Ee} Ab=e| A LightCycler
96 System real-time PCR machine(Roche,
Basel, Switzerland)® ELISA kit(R&D
Systems. Minneapolis, MN, USA)E o]
43t PRL¥ IGFBP1¢] HdzFe
A&k o

4) JFtM Ee A& 5

FFHM 2] HAFTHE Feldr] §
3l 48-well Boyden chamber(Neuro Probe,
Gaithersburg, MD)E AH8-3F1 3L Diff-Quik
kit(Sysmex, Kobe. Japan)S o]£3}oq
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L 2He] Aol PC0.05Y Afol 9
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Table 1. Composition of the 3 Herbal Medicine Formulas

Weight (g/%)

Herbs Latin name Scientific name Samul/ Onkyung Chokyungjongok %[gg,]gg
-tang -tang -tang Cortex
3 A Angelicae  Angelica gigas
(W) Gigantis Radix Nakai 500 (25) 625 (12.5) 410 (8.20)
A F s ) Cnidium
125) Cindii Rhizoma officinale Mak. 500 (25) 417 (8.34) 410 (8.20)
ZI N . ) Paeonia
(2548 Paeoniae Radix Lactiflora Pall 500 (25) 417 (8.34) 328 (6.56)
) FRehmannia
4= 3} Rehmagmae glutinosa
(FAME) szaijta Liboschitz ex 500 (25) 614 (12.2)
P Steudel
o Liriopis seu Liriope
gepn s Ophiopogonis — platyphylla 833 (16.6)
(&%)
Tuber Wang et Tang
L Y Ginseng Radiy 12nex sinsens 417 (8.34)
(NZ) g C. A. Meyer :
1 3} . Pinellia ternata
CE ) Pinelliae Tuber Breit 417 (8.34)
. Paeonia
oty Moutan ; 700
CHFH) Radicis Cortex suffruticosa 417 (8.34) 328 (6.56) (100)
Andr.
o} o .. . )
(FTI2) Asini Corii Colla Equus asinus L. 312 (6.24)
. Glycyrrhizae )
A7y = ; Glyeyrrhiza
(RHHE) P fradix uralensis Fisch. 312 (6.24)
raeparata
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020 FEvodia
(B ) Evodiae Fructus  rutaecarpa 208 (4.16) 410 (8.20)
Benth.
5 A CinnamomI Cinnamomum
(AIAE) Cortex cassia Pres] 208 (4.16) 205 (4.10)
A7 Zingiberis Zingiber
(4£%) Rhizoma Recens officinale Rosc. 417 (8.34) 164 (3.28)
sFR-2} o Cyperus
(BT Cyperl Rhizoma rotundus L. 614 (12.2)
Ly Poria Sclerotium Poria cocos Wolf 328 (6.56)
(Th%5)
23 Citri Unshius  Citrus unshiu
(PREZ)  Pericarpium Mark. 328 (6.56)
3 . Corydalis
(3% I3 Corydalis Tuber tornata Nakai 328 (6.56)
VA Zingiberis Zingiber
(¥2E) Rhizoma officinale Rosc. 328 (6.56)
3 — — -
°1L 4 Arte"mJSJsze Artemisia argyi 205 (4.10)
(W)  Argyi Folium Lev. et Vant.
Mixed total weight (g) 2,000 5,000 5,000 700
Yield of extract (%) 33.3 30.6 24.0 21.0

m 2 =

1. 4% &2 AFHLZAA L o
g AEFA Fa

o] AlgellA] T-HESCell 10 nM estradiol,
1 uM progesterone 12|31 cAMPE %
=HE A st &3 Az AR
5 & PRLe] AAE+ =& F3sdl

I cAMP ¥5% 500 uMz AR5,
AN EZEE A3 98 WST assays
3t T-HESCel 59 <t 10 nM
estradiol, 1 uM progesterone, 500 uM
cAMP ¥ 4% #efE F=WHE A3}
At AHoz wE ZHNAM HES
Aol sl ALE FAH A (Fig. 1).
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Fig. 1. Effects of 4 types herbal medicines on cytotoxicity of endometrial stromal cells.
Treatment with 10 nM estradiol, 1 uM progesterone, 500 uM cAMP and indicated concentration
of 4 types herbal medicines for 5 days resulted in no significant effect on the viability of

T-HESCs. Cell viability was measured by WST assay. (¥ :

cyclic adenosine monophosphate,

¥ . Samul-tang, § . Onkyung-tang, || : Chokyungjongok-tang, \ : Moutan Radicis Cortex)

2. mRNA &N 4F %9 3=
of @& AFWHLAAM T &etwts)
Eal

geatst 228 AMEEE PRL#
IGFBP19 #d AH=E Falslr] $s)
T-HESCel 59 &<t 10 nM estradiol, 1
uM progesterone, 500 uM cAMP % A}

B9, o7% 24F9% 399 4%

i

()

gteFS =W E 2 2]8ted real-time PCR
2 gelste. O 23 cAMPE ©®52
2 AYsg e W Ro ALEE, 273E,
274%28E WA Aelahde 9 mRNA
FollAl PRL¥ IGFBP12] & e] #2
WA ZAAT HR T feldes
23FA TR PC0.05, **P<0.01, ***P<0.001)
(Fig. 2).
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Fig. 2. Effects of 4 types herbal medicines on decidualization of endometrial stromal

cells at the mRNA level.
The T-HESCs were treated with 10 nM estradiol, 1 uM progesterone, 500 uM cAMP and 4 types

herbal medicines of indicated concentrations for 5 days. PRL and IGFBP1 expression of mRNA
level were measured by real-time PCR. (A) PRL, (B) IGFBP1 (*P<0.05, **P<0.01, ***P<0.001,
* . cyclic adenosine monophosphate, ¥ : Samu/-tang, § : Onkyung-tang, || . Chokyungjongok-tang,

9 . Moutan Radicis Cortex)

% g 55y 45 Toks vERE 5
T-HESCeIA PRL} IGFBP1
ELISAZ gelstgiet. 1 A
%”ﬂ"a‘ FFelA PRL¥ IGFBP19|

3. @A £FM 4T B ¥xe)  F
2 AFWARAA LS FgA% 49 F
10 nM estradiol., 1 uM progesterone, 2

500 uM cAMP ¥ AbEw &4 24 %
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Fig. 3. Effects of 4 types herbal medicines on decidualization of endometrial stromal
cells at the protein level.

The T-HESCs were treated with 10 nM estradiol, 1 uM progesterone, 500 uM cAMP and 4 types
herbal medicines of indicated concentrations for 5 days. PRL and IGFBP1 expression of protein
level were measured by ELISA. (A) PRL, (B) IGFBP1 (*P<0.05, ***P<0.001, ¥ : cyclic adenosine
monophosphate, ¥ : Samul-tang, § . Onkyung-tang, || . Chokyungjongok-tang, 1 . Moutan Radicis
Cortex, Tt . not significant)
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4. 4% B JFFA 2 AT A= wet 274 EFSEE 2 mg/mL7HA AE
5/31 g]—q__ A o] vrebtA] ok StA 5 mg/mLEE =

MESE ZA37] $18) WST assay A 254l vebdet B3] 50 pg/mL
S AT Sw.7l celloll 24417+ 53t 7hA FA o] vepA] o9k 100 pg/mL
4% ok TEMEE At A3}E FH A ESAE vl AR wekA ol &
galstdet. 1 A3 AEEH 22 AR FAe] gl v UM 3

| =
5 mg/mL7FA] Al E£5A] o] Yel}A kol o (**P<0.01, ***P<0.001) (Fig. 4).
2 10 mg/mL¥

>
w

150+ 150+

Cell viability (%)
Cell viability (%)
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1501 150+

£ 1009 - 2 1001 A
a . ‘B
8 L) wok
3 50 i E s 2 50 *AE
© ©
[ &) (8]

o & o 5

) LS 5 0 0 H o Y © 000
S o Y % D R \§g & NN YOI PRS w@c;“o@““ Q‘fé’

Fig. 4. Effects of 4 types herbal medicines on cytotoxicity of trophoblast cells.

Treatment with various concentration of 4 types herbal medicines for 24 hr resulted in no significant
effect on the viability of Sw.71 cell. Cell viability was measured by WST assay. (A) Samu/-tang,
(B) Onkyung-tang. (C) Chokyungjongok-tang. (D) Moutan Radicis Cortex (**P<0.01, ***P<0.001)

5. 4% T} FxEo WE AFHAE assays st 1 A AHER 2
o A&+5H Z:"é & e z2AZeE 3% shopxule ook

7
ool wE oJokabM| 2o A& W E A 2] g5 el -rr-4’H A FFAs)
A Sw.71 cellell 24417k 5-¢F R Eety
4% 3ok e x5 HF 28] 3ste] invasion (**P<0.01, ***P<Q. OOl)(Flg 5).
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