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4], Th1/Th2 cytokine (2 & % 15 N @ cy-
tokine network @ ifil] ) {2 > v ’C H}5J Y/ ‘3‘ Za 7“

Wik & OWETREA XD Thl/Th2 cytokme &
L“C 1L-2, IFN«}/, TNF- [3 IL-4 BIIL13 124 H

Cytoklne (IL—6, IL-11, LIF), CXC chemokine (IL-8,
GRO«) B & UF CC chemokine (MCP-1, RANTES,
eotaxin) M A5 AAEIZD W TR L 72,
B &

FE WO TGS, B0 R E & 15 Tha)
1& WO T2 JRILL 72, Collagenase AL

(&0 FE PRI & 28 L, RPMI 1640
( Gibco-BRL, Gaithersburg, MD, USA) + 10%
fetal bovine serum (Gibco-BRL) & H v» T K2 3¢ L
72¥. ¥ Vimentin §ufk (V9, Dako, Glostrup, Den-
mark), i keratin Pi1& (Dako), #i factor VIHL /&
(Dako) 3 & U #il leukocyte common antigen HT f&
(2B11+PD7/26, Dako) % i\ 7253 deta 35 & O
%L X % prolactin BEAFEDOMECZ L Y, T
TN MR TH L L2l L7, 6well
plate (Corning, New York, NY, USA) CTH;% L,
confluent & 7 — 7= &5 PY L[] 20MI KL 12 1L-2(0.1
~100 ng/ ml) (R&D systems, Minneapolis, MN,
USA), IFN-y(0.01~100 U/ml) (R&D systems),
TNF-$ (0.1~100 ng/ml) (R&D systems), IL-4(0.1
~100 ng/ml) (R&D systems) B & O IL-13(0.1~
100 ng/ml) (R&D systems) % &M (1 ml/well) L
24 W02 3G 2 M L 72, RANTES A3
% IFN-y BIXUOUADERMEBHET 5B
TNF-o (2 & 2434 % [ B 1247 - 72, ELISA 3 (R
&D systems) M T B o 1.6, 1L-11, LIF, IL-
8, GRO«a, MCP-1, RANTES & ¥ eotaxin ikt £ %
W L7z, IL-11, LIF, GROaq, eotaxin \ZB LT
X, TNF-B8 & IL-13 122V T O R 217 - 7.

Z L # 1L o ELISA kit O sensitivity (3, IL-6
0.70 pg/ml, IL-11 : 8.0 pg/ml, LIF : 8 pg/ml,

H P dEs5% 8 75

IL-8 : 44 pg/ml, GRO« : 5 pg/ml, MCP-1: 5.0
pg/ml, RANTES : 8 pg/ml & X U¥ eotaxin : 5 pg/
ml TdH - 7z, JWEkEF 1L mean£SD T#H L, Bon-
ferroni/Dunn test % W THREEH - O IR HT % 47 -
7z, p<0.05 ZHatAMAEE L.

w R

B L2285 3800, St L7: s i o
WD cytokine bR S e h - 72, IR D
TE B R o B 28 B i, R0 L
6, IL-11, LIF, IL-8, GROa, MCP-1, RANTES
B & U eotaxin 2352.® H 172, Thl/Th2 cytokine
DRFAZ & B F 5 I MK A & @ gpl30-
related cytokine, CXC % X T CC chemokine ®

PE e FNENMIIRT,

gp130-related cytokine {Zx§3 % 1]

X 1127”39 & 912, Thl cytokine T 5 IFN-y,
TNF-B, Th2 cytokine T % 114, IL-13 IZW$h
b, IREARGEICIL6 EEZMBR L. —7, IL-
SRIL6HEAEITEEL 2 dh o /2 IL-11 4T
TNF-B R X D sk L, IL-13 f3402 & b $pifl
SN7z (M 2). LIF BEA D TNF-B il X b Bog
L, IL-13 HIHUC & b il 72 (1K 3) . IL-6, IL-11
B I OLF OB ES S, [ U gpl30-related
cytokine (2 J& 9" % cytokine (2% L T %, Thl/Th
2 Cytokme DEMIE, B4RLE-5>TVWDEI AR

R (WA

CXC chemokine (253 5 {EH

X 4 12”9 X918, IFN-y #l#0C X ) IL-8 pEE
W S Az, — U5, TNF-B, L4 38 X OV IL-13
FIREARGFVEC IS OPEAE R L 72, 70 11
2UT I8 MEAIT B e o 72,

GROq BEAIE TNF-B FIBIC & 1) BEa8 L 7225,
IFN-y B L VI3 FIM T &AL L %2 72 (X
5). IL-8 3 X U GROo DMGET#EHEA 5, L CXC
\2J& 3 % cytokine iIZxF LT %, Thl/
Th2 cytokine DRI IX, —#¥ 7> Tnb Z &R

[ S (A

CC chemokine (Z%F3 A1

¥ 6 1Z/R”F X 912, IFN-y, TNF-B, Il-4, IL-13
i, WD MCP-1 A 2 I BEARAE PR LA HE de-
lete L7z, —77, IL2 X MCP-1 AT B L &

chemokine
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1 IFN-y, TNF-B, IL-4 3 X O'IL-13 B0 & % IL-6 S o &4k, *p<0.001, “*p
<0.0001 vs. unstimulated control (Bonferroni/Dunn test).
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EES
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o o1 1 10 100
TNF-B (ng/ml)
X 2

vs. control (Bonferroni/Dunn test).

» - 72. Eotaxin ® #E 4 1%, TNF-8 B & O'IL-13
ORFLIZ & O AR EEICEIM L 72 (K 7). TNF-
o B & Y #E X 7z RANTES O 41, IFN-
Yy OFIMT LY S SR L7225, 14 OFMNIS
L0 EHl X 72 (X8). MCP-1, eotaxin 3 & O
RANTES @ & & #5 & 2* &, [ U CC chemokine
2B % cytokine (2% LT3, Thl/Th2 cytokine
DVERIE, BARL>TWDH I EHRBINT,
HMEOF LD

IL-11 concentration (pg/ml)

0 0.1 1 10 100

IL-13 (ng/ml)

TNF-B 5 X O I3 RIBIC X 5 -1 IRE D2 k. *p<0.0025 and *"p<0.0001

Th1/Th2 cytokine fl ¥ DS F % F L T2
WZRT. §RT D cytokine (DWW TOMET A T
LzbiFTidnuvdy, OIL2 1EMaEt L7z gpl30-
related cytokine, chemokine D MEAEIZF - 72 5
L aholz, @QIFN-y OFMMI LY, FEHEMNE
ML A & @ 11L-6, MCP-1 3 X UF RANTES O p:
AT IR EEAR ARSI U 7225, TL-8 D pEAE IS IFN-
y DRI U7z, 72, IFN-y EFEN
T R 22 © @ GROo D FEANTEB L e o
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K3 TNF-B B & O IL-13 WIS & % LIF i 0 %4k, *p<0.0025 and **p<0.0001 vs.

control (Bonferroni/Dunn test).
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B4 IFN-y, TNF-B, IL-4 B X OV IL-13 JIBIC & % IL-8 #0281k, *p<0.001, **p<
0.0005 vs. unstimulated control (Bonferroni/Dunn test) .
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5 TNF-SHll#iC & % GROo ¥ 1 o % k. *p<
0.0001 vs. control (Bonferroni/Dunn test).

2. QTNF-B OBMNT L Y, B L23XTo ey-
tokine O J# E 23 IR BEARAF MRS HE I L 72, D114
DOFMZ LY, FENBER MBS0 16, 1L-
8 33 XL U MCP-1 O P A (3 BEARAF VRS B L 7=
A%, RANTES D13 IL-4 O BEARAEE IR L

z. E 7, L4 FE PR A S 0 GROa
PEEEE L o7z, OIL-13 Oz L v, ¥
PR RIS A S o 1L-6, 1L-8, MCP-1 B & OF
eotaxin @ pEAENT IR BEARAEYE IS L 7225, 1L-11
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6 IFN-y, TNF-8, IL4 3 X O IL-13 l#IZ X 5 MCP-1 IREEDZAL. "p<0.0005 vs.
unstimulated control (Bonferroni/Dunn test).
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B 7 TNF-B 8 & I3 % #1C X % eotaxin # FE @ 2 1L, *p<<0.0001 vs. control

(Bonferroni/Dunn test).

B X OLIF OREAR I3 ORERGEE SR L
=0 7, I8 N E AR 5 O GROa
B XU RANTES DR EAIZEE L Lh o7z,

IL-6 % MCP-1 ® X 912, IFN-y & TNF-8, 1.4
EIL-13 R OEH Z R T Db H - 7225, 1L
8O EHNICHRSTAEHZRT DL RO LN,
& 52 U gpl30-related cytokine, CXC chemo-
kine, CC chemokine @ group N T, — & DI

BHbEIFVWAT, 2o Thl/Th2 cytokine
WX A BB IE S % > Tz,
£ =

L OMEr X Y, Thi cytokine Td % IFN-y &

TNF-B, B & UF Th2 cytokine Th5IL4 & IL-13

X, T P R @ gpl30-related cytokine

%> chemokine PEAEZ M52 LITED, THA

Bz BT 5 cytokine network @ —#f & L THEwE
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LTW2EEZLNE"Y, ZoMIZELTIE,
IFN-y, TNF-8, IL4, IL-13 28§ b E N5
HLTwBZ 00", HEWNI N8 DRSS
THAH, FFICIFN-y IZB L Ti&, SCHAYIC IFN-y
ORI & I8 PEAEDTUHES HMINLRE &, S0
SNDMNERED D DY, 410l o> PIIE TR B e o> 5
BRAS R GIEE IR, T2, IEW SR
(EEFPERASE T B RER DD VA, IFN-y 12X
% IL-8 O AL PN 2B 5 LT B W] BEYE AS R 12
ENBY. S5, HIRM O T 5 N TIE IFN-y
A—BVEITHHT 5% L, Thl/Th2 cytokine D%
BRI K, BNLEMIRI S L0 57, Th
1/Th2 cytokine (2 & % 25 R 1 055 P 8 200
D cytokine JEAOPTFIIIFEHICHEETH 5 &
Wahs.

RANTES concentration (pg/ml)

K8 IFN-y B & UFIL4 & TNF-o O [Ffl 8z X 2
RANTES i# & @ % k. *p<0.025, **p<0.0001 vs.
TNF-a-stimulated control (Bonferroni/Dunn test) .

L

H X feit it 657 8

QY

Th1/Th2 bias 2% Th2 7 & % % 2 & 2%, RO
MEFFICHEE TH B E b Tw2", L2, [FN-y
B L O°TNF-B 17 U Thl cytokine IZJ§ 3 5 & &
Mo, FEROIEHEZATA2OTREVNEEZD
Nz, SHOMERREL D, 75 PR
7 cytokine FEAEICB L CTid% { O TR 14F
MefALTWBI LML F72, [ L Th2
cytokine (B9 5 IL4 & I3 ICB L TH D
R RDH SNz, IFN-y, TNF-B, IL4, IL-13 %
U ® &9 % Thl/Th2 cytokine 11~ &7 P 5L ) 2L 4
N cytokine PEAZREN¢5 2 L2k Y, Bk
WO ISEMBLOBEERL ik 2y ba—L L, 3%
IRAERE - IEURMERR IS B A B 2 BT e E 2D
NDH, KFFEORERD S, [ L group WO Thi/
Th2 cytokine T & = PN I ANBL 63 5 1) %
D=L >TBY, FHHNBEIZHET S Thl/
Th2 cytokine DIRHHERIZCh T TEZ ShTw

400
300 A
200 1

100

RANTES concentration (pg/ml)

TNF-B (ng/mh)

9 TNF-B H#I2 X 5 RANTES i )2 D24k, *p<
0.0001 vs. control (Bonferroni/Dunn test) .

*2 HE0Tr®

Thl cytokine

Th2 cytokine

L2 IFN-y TNF-8 IL-4 IL13
IL-6 e t 1 t t
1L-11 NE NE t NE }
LIF NE NE 1 NE !
IL-8 nd ! 1 1 t
GRO«o — — t NE -
MCP-1 — t t 1 i
RANTES NE 1 1 ! -
Eotaxin NE NE 1 NE 1

NE : not examined
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B B R 1 PRI e e, A A e &
DOZFOMOMILIZ LT H, MNaEsE o HiH -
& L T paracrine/autocrine FIZF/EH L, 1E% H &
JHENC B A FENEOER, BERENZE{Lz 6]
WL, BRDB X OHIROMERF BT L R R
WV LTWwWhEEZLNS,

Cytokine network DA HE 2 5 &, EER
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mechanism (21 & 2O R U 72854, Thl/
Th2 cytokine (2 & % -5 WNIBAEEE O SR B AE D 73
I VAN, KEE U THRNERAME, WE
REDOHEEE SR T LHESE SN S, Thl/Th2
cytokine % (& U & 3 4 F = PN IEKE RE o 3 £ [X]
T, FOEELALDPBEREZTTHEIRETS
bEAESINDIE,DS, BB - B OEEICE
W, W2 SOMEi%Z Y, AR, HROMER
WK ZEdRBEING, FHIZE 4 D gpl30-
related cytokine, chemokine @1 & NIEIZ 3 %
PEHZ DWW TG 24T > TW 4w, Thl/Th2
cytokine % &, JGHrIZ BT % cytokine network
OF BT L REM 2 BEC X D, BIRD
mechanism 23& HIZHLNI LGB EEZ LN,
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RYY L2 [T HEPBERERE O DR —25 K R o8
Po—] CBOWTHHOBEZ 5 A T EIVnTE LR
OB HEREAR 2 5 O BIFR O E AR T, RO R B
DV x T LA 8E, RS HRICE
L9,
T/, WFE, BRICHZDSRAHIRE, BRIz IHS
F LE N AEEE, RIS O % A TRE 72
LET.
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Abstract

Human endometrial stromal cells (ESC) produce and secrete a variety of gp 130-related cytokines and
chemokines, including interleukin (IL)-6, IL-11, leukemia inhibitory factor (LIF), oncostatin M, IL-8, epithe-
lial neutrophil activating peptide 78, growth-regulated oncogene (GRO) o, GROp, interferon (IFN) -y-
inducible protein-10, macrophage chemoattractant protein-1 (MCP-1), macrophage inflammatory protein
(MIP)-1a, MIP-3c, regulated upon activation, T cell expressed and secreted (RANTES), and eotaxin. The
expression of these cytokines is regulated by immune modulators such as IL-1, tumor necrosis factor
(TNF) -, platelet-activating factor, and prostaglandins, as well as ovarian steroid hormones. It is thought
to be important during the menstrual cycle, at implantation, and in the maintenance of early pregnancy.

The response of T-helper (Th) cells upon activation is characterized functionally according to the cytoki-
nes they produce, which are roughly divided into two subsets : type 1 cells(Th1)and type 2 cells(Th2). A T-
helper (Th) 1/Th2 model has been applied to as a system regulating the cytokine network in human repro-
ductive processes. Normal pregnancy has been suggested to involve a Th2-dominant situation, which is
characterized by a lack of strong maternal cell-mediated anti-fetal immunity with the humoral immune re-
sponse being dominant. Decrease of Th2 lymphocytes in the decidua has been demonstrated in women
with unexplained recurrent spontaneous abortions in comparison with that of women with normal gesta-
tion. However, it is suggested that the Th1/Th2 concept is probably too simplistic to explain some of the
clinical and local processes.

To evaluate the effects of Thl cytokines and Th2 cytokines on the production of gl30-relaied cytokines
CXC chemokines and CC chemokines by ESC, we used the primary culture of ESC in vitro. Normal speci-
mens of endometrium in the late proliferative phase were obtained, with informed consent, from premeno-
pausal Japanese women who had undergone hysterectomy for intramural leiomyoma. Normal ESC were
separated and cultured on 6-well culture plates until fully confluent. The concentrations of IL-6, IL-11, LIF,
IL-8, GROo, MCP-1, RANTES, and eotaxin in the culture media of ESC were measured using enzyme-linked
immunosorbent assays following the addition of recombinant human IL-2, IFN-y, delete TNF-$, IL-4, and IL-
13, which have been demonstrated in the endometrium.

Small amounts of IL-6, IL-11, LIF, IL-8, GROa, MCP-1, RANTS and eotaxin were detected in the culture
medium of non-stimulated ESC incubated for 24 h. IL-2 did not affect the concentration of IL-6, IL-8, or
MCP-1. IFN-y stimulated the production of IL-6, MCP-1, and RANTES by ESC. Whereas, IL-8 production by
these cells was suppressed by the addition of IFN-y. TNF-§ increased the concentration of all eight cytoki-
nes. IL4 stimulated the production of IL-6, IL-8, and MCP-1. In contrast, TNF-a-induced production of
RANTES was suppressed by IL-4. The levels of IL-6, IL-8, MCP-1, and eotaxin increased with the addition of
IL-13. Whereas, the levels of IL-11 and LIF decreased with the addition of IL-13.

These results suggest that Th1/Th2 cytokines secreted in the cyclic endometrial tissue and in the de-
cidua may differentially regulate the production of gp130-related cytokines and chemokines by ESC. The
controlled expression of these cytokines in the local environment may contribute to the modulation of the
immune reaction during the menstrual cycles, implantation, and in early pregnancy by the regulation of
leukocyte trafficking and functions. These findings may provide insights into the mechanism involved in
the recruitment of inflammatory cells into the endometrium during normal and pathological human repro-
ductive processes of implantation period.
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