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Figure 1. RIA results for estradiol in endometisélomal cells from endometriosis
patients and control. Each bar shows mean valuestardlard deviation. Estradiol
levels were suppressed by increasing letrozole ergrations in endometriosis
patients (p<0.05), but NOt iN CONIOl GroUP. ««eessrsrreerrmrrrriir e, 11----
Figure 2. ELISA for interleukin-8 levels in cultureedia of endometrial stromal cells
from endometriosis patients and control. Each baws the mean value and standard
deviation. Interleukin-8 levels were suppressednbyeasing letrozole concentrations
(p < 0.05) in endometriosis patients, but NOt iNtOT group. «««««-xerrerer 12
Figure 3. ELISA for interleukin-1 beta levels inltcme media of endometrial stromal
cells from endometriosis patients and control. Ebah shows the mean value and
standard deviation. The levels on interleukin-labditin't show significant decrease
according to increasing letrozole concentrationth o endometriosis patients (p

:0255) and control group_ ............................................................ 13-
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Figure 4. ELISA for TNF-alpha levels in culture neaf endometrial stromal cells

from endometriosis patients and control. Each baws the mean value and standard

deviation. TNF-alpha levels decreased according itwreasing letrozole

concentrations in endometriosis patients (p < Q0&) not in control group.------ 14

Figure 5. RT-PCR for each proimflammatory cytokineendometriosis patient. The

picture is only from one endometriosis patientse Tverall results didn't show a
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MFloE FHHE oxEnie FE: M W9 SRS

o] g3kl FAslolem (DPC , 2x=AAd 2~ wF) &5 7Hsd 7H

AN#E = @42 9=47]7  (BioSource, Camarillo, CA, "]=%) =
o] &3ttt Alz=GA e A wet ¥gS A7l ¥ ELISA #5712

25 7}

olr

& by

i)
2,
N
a1
o
5
£
X
oo
oY
=
il
A
ol
o
pav
o
g
)
i
)
fri
a2

o FrE AEFEZ-1 WEE 1 pg/ml, QAEFZ71-8°] 5 pg/mL,

Z AN AL 57} 1.7 pg/mLSi T

o

A FRA AN
Easy-spin” (DNA free) Total RNA Extraction kit (Intron Biot&ology, 412,
k) E o] &3l MEEZHFE RNAE F=3F F, RevertAidTM Firtst

Strand cDNA Synthesis Kit (Fermentas, CA|=)E ©]&3}o] cDNAZ



QAAA AT AFES AEA] =A] (primer sequencé) Ths 3E9F T},

(Table 1)

Table 1. List of primers used for PCR

Primer sequences (5’-3")

Interleukin-1 beta CAC AGA CCT TCC AGA AGA AT
TTC AAC ACG CAG GAC AGA TA
Interleukin-8 ATG ACT TCC AAG CTG GCCGT

TCC TTG GCA AAACTG CAC CT

Tumor necrosis factor TAG CCC ATG TTG TAG CAA ACC CTC AAG

alpha CT
TCA CAG GGC AAT GAT CCC AAA GTA GAC
CT

Beta-actin AGG CCA ACC GCG AGA AGA TGA CC

GAA GTC CAG GGC GAC GTA GCA C

S22 Perkin—Elmer (Oak Brook, IL, 7]=) 2400 GeneAmp PCR
System< o] &3t 747} A F71-1 WEl= 94°C oA 30%, 56°C

AN 1%, 72°C oA 184, AHFU-8L 94°C oA 30%, 57°C

oAl 18, 72°C oA 184, TFIHARIALT = 94°C oA 30%,



63°C oA 1+, 72°C o4 124, WErI=E 94°C o4 30%, 65°C
oAl 30%, 72°C °lA 3024 2= WAL sEA 35 cycle
AN &R cDNAE 2% op7k== Aol JsjAzl & 7] 93t

UNIDocMyv version 99.03 o] &3] X4

(<0

bole.
4. A
Kruskall-Wallis test, Mann—-Whitney U test (SPSS 12.0 version)&

ol&ste FAANE sieH, p @ 0.05 WA W A

o

Aoz

Frolshota s,

m. 2

AgUets 2k 5 9§ 2 njg@at 6 B AgHIAEE wjgseiTh
Hjokalo] EujE = o AEFH S FEE HubHog yUgtoy FuetsE
gt A HEREZS AsA FRkes W= 144 £ 3.2 pg/ml, 1

nM oA = 144 + 3.5 pg/mL, 10nM o4+ 11 =+ 1.6 pg/mL,

100nM elA &= 10.2 £ 1.9 pg/mL, 1000nM oA+= 8.8 £+ 0.8 pg/m. =

_10_



EAgHOR folsl AERE §Fo] /Pl met gast: P

Bt (p < 0.05) B8z} A9 o A~ETH S LS YEZZE L7}

Z7 ste| wel 242 9 £+ 0.89 pg/ml, 11.3 £+ 2.58 pg/mlL, 10.17 +

1.47 pg/ml, 10.33 £ 1.75 pg/mL, 11.67 * 2.16 pg/m. = W3} oFi}o]

o] muskct (p = 0.157)(Fig 1)

20 r
18 +
16
14 +
12 +
10

O endometriosis

O control

Estradiol levels (pg/mL)

o N b O O
T

0 1 10 100

letrozole concentrations (nM)

Figure 1. RIA results for estradiol in endometriatromal cells from
endometriosis patients and control. Each bar showsn value and standard
deviation. Estradiol levels were suppressed byeging letrozole concentrations in
endometriosis patients (p<0.05), but not in corgrolup.
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JE|F7-8 °] ©Md Fx= ELISA 2 SAAS o 47 Frtete

dERZZo &30 wel 407 + 55.6 pg/mL, 281 + 118.9 pg/mL, 222.2

+ 122.6 pg/mL, 220.6 * 127.9 pg/mL, 176.6 £+ 73.7 pg/mL = YE}}

N

HEZZO oaf &l of=2< de= JAHAT (p < 0.05)(Fig 2).
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O control

Interleukin-8 levels (pg/mL)

0 1 10 100

letrozole concentrations (nM)

Figure 2. ELISA for interleukin-8 levels in cultuneedia of endometrial stromal cells

from endometriosis patients and control. Each bhaws the mean value and standard
deviation. Interleukin-8 levels were suppressednbyeasing letrozole concentrations

(p < 0.05) in endometriosis patients, but not intoa group.
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6.4 + 4.7 pg/mL, 6.0+ 2.9 pg/mL, 5.2 * 3.2 pg/mL, 3.6 * 1.5 pg/mL,

2.2 £ 0.4 pg/ml = YeEhY HAEZZ o3 & o|=Zd FH=Z

AAHE e HIoy, BAGHoz  {oF Aole HolA

i

o9k t}.(p=0.255)(Fig 3).

[EEN
N
1

'_\
o
T

(o]
T

O endometriosis

(o]
T

O control

N
T

Interleukin-1beta levels (pg/mL)
N

-
HH

T
it

o

0 1 10 100 1000

letrozole concentrations (nM)

Figure 3. ELISA for interleukin-1 beta levels inlttwe media of endometrial stromal

cells from endometriosis patients and control. Ebah shows the mean value and

standard deviation. The levels on interleukin-labdiin't show significant decrease

according to increasing letrozole concentrationthio endometriosis patients (p

=0.255) and control group.

C EFIAAALE A FEE HGAT AERZ o3

FE oEHow JduHE YAS HATH (158 £ 5.4 pg/mL, 13.6
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2.9 pg/mL, 11.4+ 3.0 pg/mL, 9.8 £ 1.1 pg/mL, 9.4 + 1.8 pg/mL) (p <

0.05)(Fig 4)

25 r

O endometriosis

10 b Ocontrol

TNF alpha levels (pg/mL)

0 1 10 100

letrozole concentrations (nM)

Figure 4. ELISA for TNF-alpha levels in culture needf endometrial stromal cells
from endometriosis patients and control. Each bhaws the mean value and standard
deviation. TNF-alpha levels decreased according itwreasing letrozole
concentrations in endometriosis patients (p < Q.8&) not in control group.

AERES A71EA 2 A9 VAAEE BATH JET

Mage W dzlde AHTAE o VA FAAEE AFUREF

)

gao]  mlE WEot (p < 0.05) (Fig 2) AHFN-1 HE =
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FRINQAALI] A4 wHe dEzEI AFUGE BAZ Aol

2ol & Ho|A] FtTh.(p=0.497, p=0.116) (Fig 3, 4)

ZF Q2] mRNA 5X9] relative densityE =33 Ay <lEF71-1

HEl= dEZZE &Fo] F71gol wet 742F 041 +£0.16,0.47 £+ 0.23,0.42 +

=g

r|r

0.11, 0.52 £ 0.2, 0.3 = 0.18 YEIY} FATH o2 9n|d = W E

r

T AT (p = 0.345) F ¢ ALl 9 A] Z+ZF 0.74 +£0.21, 0.82 + 0.18, 0.86

o
o

+0.17,0.68 £ 0.13,0.88 £ 0.18 % UEl} HEZZo| o3l A== =

i

Holxl ¢kt (p = 0.31)AEF71-8 IA] @l d FL7) PEZZ 23

AAHE= FAS Hel Aol Wkl mRNAE 1.02 + 0.22, 1.16 + 0.31, 1.08 +

ﬂl

0.17, 1.16 + 0.23, 1.14 + 0.3 YEl} &= ez JA FA

okokth. (p = 0.891) (Fig 5)
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Beta actin

Interleukin —1 beta

Interleukin - 8

TNF alpha

positive 0 1 10 100 1000
control letrozole (nM)

Figure 5. RT-PCR for each proimflammatory cytokineendometriosis patient. The
picture is only from one endometriosis patientse Tverall results didn’'t show a
significant difference according to increasingdetile concentrations.
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Abstract

Effects of aromatase inhibitor (Letrozole) on pflammatory

cytokines from cultured endometrial cells of endtrosis patients

Da Jung Chung

Department of Medicine
The Graduate School, Yonsel University

(Directed by Professor Dong Jae Cho)

Many studies are being conducted on endometriagigh is one of the most
common and dehabilitating benign gynecologic disgashut exact
pathophysiology or epochal treatment are not ablilget. One of the best
accepted theories is that endometrial tissue isirgegl into the pelvic cavity
during the menstruation and implanted into neigimgporgans and peritoneum
through inflammatory and other various pathwayderafwhich growth is

maintained by autologous estrogen production. Atas® inhibitor was first
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clinically applied for treatment of breast cancer ks action mechanism of
suppressing the growth of estrogen-dependent tiggueaecently is known to be
also effective for endometriosis patients, repofigdseveral animal experiments
and clinical trials. Thus, this study is aimed ahlaating the additional actions of
aromatase inhibitor, other than suppressing tiggowth by inhibiting estrogen
production, by assessing the effects on proinflatorgacytokines in cultured
endometrial cells from endometriosis patients.

Through 2005 to 2006, endometrial tissue wasiodthfrom patients who were
operated for either endometriosis or other benigarian tumor. Endometrial stromal
cells were cultured and letrozole, an aromatasibitoh, (Femar§ : Novartis, Basel,
Switzerland) was added in concentrations of 0, ,, 100, 1000nM, followed by
additional 48 hours of incubation. Estradiol levéts culture media secreted by
endometrial cells were assayed by RIA. mMRNA lewdliterleukine-1 (IL-1) beta,
interleukine-8 (IL-8) and tumor necrosis factortep(TNF alpha) were assessed by

RT-PCR and protein levels of these proinflammatoyyjokines were assayed by

_29_



ELISA. Expression levels were compared according different letrozole

concentrations and difference between endometnpadisnt group and control group

was also assessed. For statistical analysis, SR®Svérsion was used and p value

less than 0.05 was considered statistically sigguif.

Endometrial tissue was obtained and cultureshfsoendometriosis patients and 6

benign ovarian cyst patients. In endometriosisepédi, protein levels of IL-8 were

suppressed by letrozole in dose-dependent marme.05), but not mMRNA levels.

The baseline expression of IL-8 in control groupswsignificantly lower than

endometriosis group, when assessing the leveloutitaddition of letrozole (0 nM).

The expression of TNF alpha and IL-1beta was mihimdoth endometriosis and

control group, but the protein level of TNF alphaswsuppressed when high

concentration of letrozole was added in the media.

Aromatase inhibitor seems to suppress not ontyo@sn production but also

certain proinflammatory cytokines. Further studies inflammatory pathways

involved in implantation of endometrial tissue waubring more insight into
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pathogenesis and pathophysiology of endometriasis additional treatment with

anti-inflammatory agents with aromatase inhibitould exert synergistic effects on

suppressing endometriosis lesions.

Key Words : endometriosis, aromatase inhibitorjrgfammatory cytokines
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