KA IR AR 2748 F 2488 2000
Kor. J. Fertil. Steril., Vol. 27, No. 2, 2000, 6

A o) AFh) 42
1=}

Integrins, Cyclooxygenase2

drdstn oJFle HyAstad, TARAAEH, AP P tu,
QA g3het 43

Zojed - BHES AR AT TR - ZEA - AMT - 2714

Expression Pattern of Progesterone Receptor, Integrin, Cyclooxygenase (COX)
in Human Endometrium of Patients with Endometriosis

Mi Ran Kim', Dong Wook Park', Hyuck Chan Kwon'?, Kyoung Joo Hwang',
Hee Jae Joo®, Dong Jae Cho', Sei Kwang Kim®, Kie Suk Oh'

Department of Obstetrics and Gynecology', Department of Molecular Science
and Technology’, Department of Pathology’, Ajou University School of
Medicine, Suwon, Department of Obstetrics and Gynecology,

Yonsei University College of Medicine’, Seoul, Korea

Objectives: To develop a new immunohistochemical marker system for supplementation of the
Noyes histological classification of the endometrium in women of child bearing age with regular
menstrual cycles, and to employ this system to evaluate pathologic factors involved in endometriosis,
and thus to ascertain if it is useful in diagnosis.

Materials and Methods: Endometrial biopsies were sampled from the posterior fundus of 41
(24 proliferative phases, 17 secretory phases) women with regular menstrual cycles (28-32 days),
and each sample was immunohistochemically stained according to Noyes et al (1975) for
determination of expression for estrogen receptor (ER), progesterone receptor (PR), integrin o,
04, B3, COX-1 and COX-2. Then, the PR, integrin B3, and COX-2 which were clearly expressed
in the luteal phase was with endometrial samples were obtained from 20 cases of normal patients
(group 1) and 25 cases with endometriosis (group 2) after confirming the day of ovulation by sex
steroid level measurements 7-8 days after ovulation

Results: In the regular menstruation group the expression of ER showed a tendency to be
increased in the proliferative phase and decreased in the secretory phase, and was the highest in
the proliferative phase. However, PR in the stromal cells showed no change in the entire menstrual
cycle while in the epithelial cells, PR reached a peak in the late proliferative phase and was
almost absent in the secretory phase. Integrin o, 04, and Bs expression in the epithelial cells was
absent in the proliferative phase but o was strongly expressed starting from the early secretory
phase into the entire secretory phase. o was expressed strongly in the early and mid secretory
phases and disappeared in the late proliferative phase, while f; appeared after the mid secretory
phase and continued to be expressed until the late secretory phase. Expression in the stromal cells
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was weak overall and did not show any cyclic pattern. COX-1 expression was shown as a cyclic
pattern in the stromal and epithelial cells and was particularly strongly expressed in the mid
secretory phase of epithelial cells, and in the mid secretory and menstruation phase of stromal
cells. In the endometrial epithelial cells there was strong expression during the entire cycle with
stronger expression in the secretory phase compared to the prolferative phase. COX-2 was clearly
expressed in the late proliferative, early and mid secretory phases in the stromal cells. No expression
was observed in the proliferative phase of the epithelial cells, but which began to appear in the
early secretory phase reaching a significant pattern from the mid secretory phase onwards. There
was almost no expression in the stromal cells.

In the cases with endometriosis showing normal endometrial maturation according to the Noyes
classification, PR expression was increased while Integrin-B;2] expression was significantly
decreased compared to the normal group. Also, COX-2 expression was slightly decreased in the
stromal cells of patients with endometriosis while it was significantly increased in the stromal cells.

Conclusion: Immunohistochemical markers can supplement the original Noyes classification
of histological endometrial dating and therefore ascertain existing pathologic conditions. Particularly
for patients with endometriosis with normally mature endometrial cells, changes in COX-2 and
integrin expression patterns may assist in elucidating pathophysiologic mechanisms and therefore
aid in the diagnosis of abnormal implantation conditions, and consequently determine a treatment
modality.
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Figure 1. Mean HSCORE of estrogen receptors (ER) and progesterone receptors (PR) in endometrium (Mean +

SEM; a, b, c, d, e, f: p<0.03).
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Figure 2. Mean HSCORE of integrin 0, 0, B; on endometrium (Mean+SEM; a, b, ¢, d, e, f, g, h, i: p<0.05).
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Figure 3. Mean HSCORE of COX-1, -2 on endometrium (Mean+=SEM; a, b, ¢, d, e, f, g h, i, j, k. I, m, n, o
p<0.05).

i

G.Iv

Figure 4. Western blotting using a monoclonal antibody against human COX-2 in lysate of human endometrium
from each stage of the cycle. Top panel shows the specific bands in the lysate and the bottom panel shows the
relative changes in the protein concentration of COX-2 enzymes in each groups, measured as densitometric units
of specific bands on Western blots. Data are the mean+SD, and bars with different letters at the top vary sig-
nificantly by Scheffe test (p<0.05).
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125.7+11.7)0)) 7+4 85l on, 7] ¥u]7] 9 27| 192.4+£21.8)0 A 2n] Al 715t T} (p<0.05).
£1]7] (Group II: 34.4418.3, Group IV: 56.5+8.8) COX-29| 2q FE& ARIFAAXAAN F47]
o€ Ede] A9 A2 7] #4]7] Growp V: (Group I: 114.7+12.2, Group II: 198.7+45.7)¢]] H]

Proliferative  Early secretory  Mid secretory Late secretory

PR

COX-2

Figure 5. Immunostaining of COX-2, integrin f; subunit and progesterone receptor in proliferative phase
versus early luteal, mid luteal and late luteal phase endometrium. The staining intensity of PR, integrin B; and
COX-2 in the proliferative phase (a, e, i, m, g, respectively), early luteal phase (b, f, j, n, r, respectively), midluteal
(c, g k, o, s, respectively), and late luteal phase (d, h, 1, p, t, respectively) endometrium. Increased PR in the prol-
iferative endometrial epithelial and stromal cells (a) demonstrates a significant decrease in secretory epithelial cells
(b, ¢, d). Epithelial staining was judged as nearly zero for integrin B; subunit in proliferative and early secretory
epithelial cells (e, i, f, j). Immunostaining in the mid and late secretory phase for B; subunit demonstrates a sig-
nificant increase in epithelial cells (g, k, h, 1). COX-2 expression defined in the epithelial cells was present only
in glandular epithelial cells during proliferative phase (m, q) but gradually expressed in luminal epithelial cells
during luteal phase (n, 1, o, s, p, t) from near the basalis laydr upwards. Integrin with COX-2 were expressed on
glandular epithelial cells of midsecretory phase (g, k, o, s) whereas PR expression was significantly decreased (c)
(Magnification x100, 200, 400).
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Table 1. The result of endometrial dating by Noyes classification

Groups Patient no. In phase no. (%) Out po phase no. (%)
Group A 20 18 (90) 2 (10)
Group B 25 18 (72) 7 (28)
Total 60 45 15
p=NS

& A7l 2 %7] Bu]7] (Group III: 218.4+18.8, 250

Group IV: 212.5+15.1)c] %<j 34 =719 ¥, ¥

7] BH]7] (Group V: 121.2+14.4)% ThA] 7245} 20

AT (p<0.05). WAFHA LM 28 FFe g

Z 21 7] (Group I: 74.6+7.9, Group II: 84.7+7.3)0]|

£ vlekstAl dAaEHAoG A7) 2 F7] #6)7) 100

(Group III: 212.8+13.8, Group IV: 321.0+9.0)°]]

BEAZHCE FoF F55 B Fol F7] 4] S0

7] (Group V: 134.2+13.4)0] ThA] wdlo] oks)=)

£ F3e B (p<0.05) (Figure 4). 7172 4 Eol 0 Group A Group B

A COX-2¢9] && <4 (Group I 24.8+7.8, Group (18) (18)

II: 37.2+4.4, Group IIT: 36.0-9.0, Group IV: 88.8+
10.2, Group V: 42.3+12.2)2 A2 F7) ¢ 4agle]
o] okt AE A E B3t (p<0.05) (Figure 3).

Wy o] Fr)Hom FElstA| T Ankao
2 ¥ =& COX-29 t 3+ Western blotting2] 4}
g3 i A7) £24]7] (Group Dol 14.3+0.6,
% 7] Z24]7] (Group 9] 18.2+2.4, A7 FH|7]|
(Group MMl 22.4+2.5, 7] £4¥]7] (Group IV)ell
28.8+7.2, 7] £u]7] (GroupV)ol 12.8+2.02.2
A A7) Bu7)e] FRAF 5SS BA F 7] &
H7]d] EAACcE w2 By FFL HYm o
Al AgkA o 2 yrolA] = A& Bt (Figure 4).

o]g] gt A3} E vlero = midluteal phaseol] &l
g k412 B9 712 PR, integrin i, COX-224
o] E9] AtFuUiute] 7 stageo] whE A x| 3}t
2 d A 9] A3} Figure 59 23tch
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Figure 6. Mean HSCORE of progesterone receptor
on endometrium in endometriosis group (Mean+
SEM, 1: p<0.05).

Btk o] 24 ATl &) BTl A 712
o] & F7HE & & 5 U (Table 1).

2) s = |55 H AMe| Al

A xA 35t dae] HAIAA/L PR, inte-
grin B3, COX-29] & o] 2+ FolA 2v] YA =t
o] & JeRf At

(1) Progesterone =& x| (PR)2| 2& 4t

PRe] WL ET9 AT (AT A E: 533+
12.6, 7] A A FE: 190.0+11.5)°] H|3] BT (A4
A E: 142.4+32.4, 7] A A E: 2104+17.2)0 A A
A d A Ef 4 2] PRe| BEo] foJ5HAl 7t €
okA}S B gt} (p<0.05) (Figure 6).

(2) Integrin B2 gbsl kA

Integrin B;2] Hd & AFWLFT BT (A4
3 M E: 123.2413.7, 7] AN F: 1224+15.2)0] A
Ao A e} 1AM E BT hE2TL AT (M
AT A E: 28334249, 7] A A E: 220.0+17.9)9)
vl 8§93t A 2453k (p<0.05) (Figure 7).
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Figure 7. Mean HSCORE of integrin B; on endo-
metrium in endometriosis group (Mean+SEM, 1, 2:
p<0.05).
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Figure 8. Mean HSCORE of COX-2 on endome-
trium in endometriosis group (Mean+SEM, 1, 2, 3,
4: p<0.05).
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Figure 9. Western blotting using a monoclonal antibody against human COX-2 in lysate of human endometrium
from control and endometriosis group. Top panel shows the specific bands in the lysate and the bottom panel
shows the relative changes in the protein concentration of COX-2 enzymes, measured as densitometric units of
specific bands on Western blots. Data are the mean £ SD, and bars with different letters at the top vary signifi-

cantly by Scheffe test (p<0.05).

(3) COX-22| gtal oAt

COX-2¢] RE & AQaAxe 7|AAE B F
oA AT (S| A E: 188.5+15.1, 7] A E:
192.5+10.2)e] W&l B (A=) M| 3E: 224.24-24.2,
71 A M E: 2804 +124) A4 A s A Ee} 7] AA)
FqX BE 29 A F7HE e S BEd
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(p<0.05) (Figure 8).

COX-29l] )%+ Western blotting®] A %=
Group A (14.5£2.5)E.t} Group B (22.1+6.7)¢]] A
S4FLr g2 2d ¥3E EATD (p<0.05)
(Figure 9).
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ey £ d7Z3e gE2d A4 Y] FoM e
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cular endothelial growth factor (VEGF), tumor necrotic
factor (TNF) 52 ¥¢& o2} 7}A] cytokines®] &
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ArgW etz A oA A2l F7]e] @& ER, PR, in-
tegrins, COX2] & ko] F47] B} #1]7]e|
A, 538 ZAA)710 AZse F7] EHl 7104
713 5A4A4¢ wd FFE el S Wil
o} =3 A3gaA Ak Ul AFUtF
oA F7] £u)7)0] SAHQ FFE Hol= PR,
integrin-Bs, COX-2¢2] & <FAi}o] tf =73} ok
2y obde B2 FHsk olee A
AR e Asx AEEN &84 5 U
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