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Abstract

Placental protein 14 (PP-14) is the principal secretory phase product of endometrium and has been shown to inhibit cell immune
function. But its role in the pathogenesis of endometriosis is controversy. The objective of this study is to determine the con-
centrations of PP-14 in peritoneal fluid (PF) and serum and PP-14 protein expression in endometriotic lesions in women with
ovarian endometriosis (n = 75) when compared to women without endometriosis (n = 49) between day 7 and day 20 of their
menstrual cycle. Concentrations of PP-14 in PF and serum as well as PP-14 protein expression in endometriotic lesions in women
with and without endometriosis were evaluated by using enzyme-linked immunosorbent assay and immunohistochemical staining,
respectively. Serum PP-14 concentrations were significantly increased in women with endometriosis (7.5 + 1.4 ng/mL) compared
to those in women without endometriosis (5.8 + 0.9 ng/mL; P < .05) and statistically decreased after surgery and further reduced
by using gonadotropin-releasing hormone agonist therapy (P < .05). However, the concentrations of PP-14 in PF did not reach a
significant difference between women with and without endometriosis (P > .05). In women with endometriosis, scores of PP-14
protein expression in the lesions (n = 50, 2.2 [0 ~ 5.8]) were significantly correlated with serum PP-14 concentrations (n = 50, 7.6
+ 1.3 ng/mL; P < .0l). Our results suggest that PP-14 may play an important role in the pathogenesis of endometriosis.
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endometriosis and its associated clinical importance are still ques-
tioned. Obviously, further research into the correlations of PP-14
expression in endometriotic lesions and PP-14 concentrations in
PF and serum in women with endometriosis are reasonable.
Cancer antigen (CA) 125, a tumor-associated antigen
secreted by coelomic epithelium, is a well-known biomarker
for endometriosis and helpful in daily clinical practice when
endometriosis is suspected. However, elevated serum CA-125
concentrations have been mostly demonstrated in women with
advanced and ovarian endometriosis.'>!” Therefore, in this
study we aimed to determine the concentrations of PP-14 and
CA-125 in serum and PF of women with ovarian endometriosis
when compared to women without endometriosis, the correla-
tions of PP-14 expression in endometriotic lesions, and PP-14
concentrations in serum and PF of women with endometriosis.

Introduction

Causes of endometriosis remain unclear, but a defective
immune response contributing to the implantation and develop-
ment of retrograde endometrial cells from fallopian tube during
menstruation within the peritoneal cavity is well accepted.'™
Placental protein 14 (PP-14), which is also known as glycode-
lin and progesterone-dependent endometrial protein, is a
42 000 MW glycoprotein that exhibits potential immunosup-
pressive activity.* It has been shown that PP-14 is a highly
menstrual cycle-dependent protein, and its high serum PP-14
concentrations occur only in the late luteal and early follicular
phases of the menstrual cycle.” Obviously, PP-14, which is a
T-cell inhibitor and produced by endometrium itself,”’ may
contribute to the implantation of retrograde endometrium and
the formation of endometriotic lesions.

However, the current available data on PP-14 concentrations
in peritoneal fluid (PF) and serum are conflicting; some authors
found no differences in PP-14 concentrations between women
with and without endometriosis either in PF® or in serum,9
whereas others reported increased concentrations of PP-14 in
serum from women with deep-infiltrating, ovarian, and advanced
endometriosis'®'? and in PF from women with peritoneal endo-
metriosis.'® Moreover, PP-14 is highly expressed in endometrio-
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sis lesions,'® but PP-14 gene expression in ectopic endometrium
is lower than that in eutopic and normal endometrium.'* These
findings suggest that the role of PP-14 in the pathogenesis of
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Materials and Methods

Patients

A total of 124 consecutive patients undergoing laparoscopic
surgery at the Women’s Hospital between July 2010 and
September 2012 participated in this study. Gynecological
indications for laparoscopy included the evaluation of infer-
tility and pelvic mass or elective tubal sterilization. Of the
124 patients, 75 patients (75 of 124) were diagnosed with
endometriosis by laparoscopic and histological examinations,
and 49 patients (49 of 124) had no evidence of endometrio-
sis. In patients with endometriosis, the primary indication for
surgery was pelvic mass (70 of 75) and infertility (5 of 75).
In patients without endometriosis, the primary indication for
surgery was infertility (30 of 50), tubal sterilization (13 of
50), and pelvic mass (7 of 50). Of the 7 patients without
endometriosis who had a pelvic mass, 5 had simple mesosal-
pinx cyst (cystic diameter, <5 cm), and 2 had simple parovar-
ian cyst (cystic diameter, <5 cm). All women participating in
the study were confirmed to have normal ovulatory menstrual
cycles and to have not taken nonsteroidal anti-inflammatory
drugs and hormonal medication for at least 3 months before
the time of surgery. After surgery, all women with endome-
triosis were followed monthly at the endometriosis clinic
and treated with gonadotropin-releasing hormone agonist
(GnRHa) for 6 months. Each patient gave informed consent
for participation in the study. The institutional review board
of Women’s Hospital, Zhejiang University School of Medi-
cine, Hangzhou, Zhejiang gave ethical permission for this
study.

The day of the menstrual cycle was established from
the patient’s menstrual history and basic body temperature
and verified randomly by histologic examination of the
endometrium. In order to avoid the possible influence of
endometrial PP-14 on their serum concentrations, all the
patients underwent laparoscopic surgery between day 7 and
day 20 of the menstrual cycle.>'” At surgery, the pelvis was
assessed for the presence or absence of endometriosis, and
the endometriosis was scored according to a modification
of the revised American Fertility Society (rAFS, 1997) sta-
ging system that ranged from I to IV (IIl = 35; IV = 40).'®
In all cases, endometriosis was confirmed histologically.
Control patients were women in whom no visible evidence
of pelvic disease was found and who had no history of
endometriosis.

A blood sample was taken immediately before laparoscopy,
and the PF was aspirated at the beginning of the procedure.
After surgery, a blood sample was also collected from women
with endometriosis. All samples were centrifuged, and the PF
and serum samples were frozen at —20°C until assayed. During
the surgery, a biopsy for endometrial tissue was obtained from
the study patients and ovarian endometriotic lesions were col-
lected from women with ovarian endometriosis. All biopsied
endometrial samples were examined under microscope, and
their histology was dated according to the general classifica-
tions of Noyes et al.'’

Immunoassay and Immunohistochemical Staining

Concentrations of PP-14 and CA-125 in PF and serum were
measured by enzyme-linked immunosorbent assay (ELISA)
using a human PP-14 ELISA kit (HM10076, Bio-swamp,
Shanghai, China) and a human CA-125 ELISA kit
(HM10776, Bio-swamp, Shanghai, China), respectively,
according to the manufacturer’s instruction. The intraassay and
interassay coefficients for both PP-14 and CA-125 were <10%.
For each sample, duplicate sera were assayed.

Immunohistochemical staining for PP-14 was performed
using 5-mm paraffin sections on the selected slides. A standard
immunohistochemical technique was used.?’** After blocking
endogenous peroxides and proteins, primary antibody
(ab17247, PP-14: 1:50; Abcam Corp, Cambridge, United
Kingdom) was applied for 2 hours at room temperature. The
standard streptavidin—biotin indirect method was used. Diami-
nobenzidine was used as chromogen (GK346810; Novocastra,
United Kingdom). Human late secretory endometrium was
used as a positive control. Negative controls were incubated
with normal goat serum (X 0907; Dako, Glostrup, Denmark)
instead of the primary antibody.

Scoring for PP-14 Protein Expression

The expression of PP-14 was classified according to the fol-
lowing grading system as described by Huang et al.?%*
Scores that correspond to the percentages of staining cells
were defined as follows: 0 for no documented positive stain-
ing cell; 1 for the 25% positive staining cells; 2 for >25% and
50%; and 3 for >50%. Moreover, in term of intensity of the
stain, the following scores were designated: 0 for no docu-
mented stains; 1 for weak; 2 for intermediate; and 3 for strong.
A value of immunostaining scores for PP-14 expression was
represented as the sum of the percentage score and the inten-
sity score, and the expression of PP-14 was finally defined as
follows: no expression (—) for a score of <2; weak expression
(+) for a score of >2 and 4; and strong expression (++) for a
score of 5 or 6.

Statistical Analysis

We used the Statistical Package for the Social Sciences version
11.0 to perform statistical analyses. Nonparametric data were
described as median (range) and parametric data as mean
(£ standard deviation). The Mann-Whitney U test was used
for the comparison of their age between groups. The Unpaired
t test was used for the comparisons of PP-14 and CA-125 con-
centrations in serum and PF at surgery between the groups. The
1-way analysis of variance was used for the comparisons of
PP-14 and CA-125 concentrations in serum after surgery
between the groups. The Spearman analysis was used to analyze
the correlations between the levels of PP-14 expression in endo-
metriotic lesions and the concentrations of PP-14 in PF and
serum. P < .05 was considered statistically significant.
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Table I. Patient’s Age and Concentrations of PP-14 and CA-125 in
Serum.

Table 3. Serum CA-125 and PP-14 Concentrations in Women With
Endometriosis Using GnRHa Therapy.?

Endometriosis No Endometriosis Serum PP-14 Serum CA-125
Variable (n=75) (n = 49) P Value Variable (ng/mL) P Value (U/mL) P Value
Age at operation, years® 34 (26-43) 33 (28-41) >.05 Atsurgery (n=75) 75 + 14 - 336 + 6.2 -
Serum CA-125, U/mL®  33.6 + 6.2 25.1 + 39 <05  After surgery 60+ 1.0 <05 263 +40 <O05°
Serum PP-14, ng/mL® 75+ 14 58 + 09 <.05 (n=175)
GnRHa 3 months 51+ 08 <.0lI 23.7 £+ 3.7 <.0l
Abbreviations: CA-125, cancer antigen 125; PP-14, placental protein 14. (n = 48)°
 Median. GnRHa 6 months 4.3 + 05 <0l 19.1 +22 <0l
Mean. (n = 39)

Table 2. Concentrations of PP-14 and CA-125 in PF From Women
With and Without Endometriosis.?

Endometriosis  No Endometriosis

Peritoneal Fluid (n=19) (n=17) P Value
CA-125, U/mL 3376 £ 712 333.7 £+ 699 >.05
PP-14, ng/mL 575 + 133 549 + 2.1 >.05

Abbreviations: CA-125, cancer antigen 125; PF, peritoneal fluid; PP-14,
placental protein 14; SD, standard deviation.
2 Mean + SD.

Results

Blood samples were taken from all the study participants. How-
ever, both eutopic endometrial tissues and ovarian endometriotic
lesions were sampled only from 50 of the 75 women with ovar-
ian endometriosis. Also, control endometrial tissues were
sampled only from 20 of the 49 women without endometriosis.
All women with ovarian endometriosis were in the stage III and
stage I'V of the disease. There was no significant difference in the
age between women with endometriosis and women without
endometriosis (P > .05; Table 1). Concentrations of both CA-
125 and PP-14 in serum were significantly higher in women with
endometriosis than those in women without endometriosis (P <
.05; see Table 1). However, either CA-125 or PP-14 concentra-
tions in PF did not reach statistical significance between the
endometriosis group and the control group (P > .05; Table 2).
After surgery, serum CA-125 and PP-14 concentrations were
both significantly reduced and further decreased when women
with endometriosis were treated with GnRHa (P < .05; Table
3). Using Spearman analysis, a significant correlation between
CA-125 and PP-14 concentrations was found in both PF and
serum of women with and without endometriosis (P < .05).
The PP-14 expression could be detected in 42 (84.0%) of 50
ovarian endometriotic lesions and 3 (6.0%) of 50 eutopic endo-
metrial tissues from women with endometriosis and in 1 (5.0%)
of 20 control endometrial tissues from women without endo-
metriosis, respectively. Under microscopy, we found that 1
endometrial tissue from women without endometriosis that
showed very weak positive PP-14 staining was in the mid-
secretory phase of the menstrual cycle (Figure 1E). Three
eutopic endometrial tissues from women with ovarian endome-
triosis all showed very weak positive PP-14 staining and were
in the early secretory phase of the menstrual cycle (Figure 1C

Abbreviations: CA-125, cancer antigen 125; GnRHa, gonadotropin-releasing
hormone agonist; PP-14, placental protein 14; SD, standard deviation.

2 Mean + SD.

b After surgery and GnRHa therapy versus at surgery.

© After 3 months of GnRHa therapy.

and 1D). In eutopic and control endometrium, expression of
PP-14 showed similar localization patterns, and both were
located in the epithelial cells of the endometrial glands and had
very little PP-14 staining in the stromal cells (Figure 1C-E). In
ovarian endometriotic implants, PP-14 was expressed in the
epithelial cells, and very little PP-14-positive staining appeared
in the glandular epithelium and the interstitial cells (Figure 1A
and 1B). Of the 42 ovarian endometriotic implants with PP-14-
positive staining, 4 showed strong expression, 22 showed weak
expression, and 22 showed no expression. Scores of PP-14 pro-
tein expression in lesions were significantly correlated with
serum PP-14 concentrations in women with ovarian endome-
triosis (r = .385, P = .006; Figure 2).

Discussion

Our results showed that serum PP-14 concentrations were
increased in women with ovarian endometriosis when com-
pared to women without endometriosis and correlated with
PP-14 expression levels in endometriotic lesions. However, our
results did not find any significant differences in PP-14 levels
in PF between women with and without endometriosis. These
results suggest that PP-14 secreted by ovarian endometriotic
lesions may contribute to the plasma, leading to increased con-
centrations of PP-14 in serum of women with endometriosis.®
Because PP-14 can inhibit natural killer (NK) cell cytotoxicity
function and regulate type 1 (Thl) helper T cells and type 2
(Th2) helper T cells immune responses differently,”*? it is
implied that PP-14 may play a role in the pathogenesis of
endometriosis.*

The PP-14 is the principal secretory phase product of endo-
metrial epithelial cells,?” and its serum PP-14 levels reflect endo-
metrial cycle phase, which are in concert with progesterone
levels.>*”® In healthy women, serum PP-14 concentrations start
to rise at the mid-luteal phase and begin to fall at the very early
mid-follicular phase of the menstrual cycle.™'%*"** It is
indicated that low endometrial protein PP-14 levels occur
between the mid-follicular and mid-luteal phases of the men-
strual cycle. Our study patients recruited between day 7 and day
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Figure |. Expression of PP-14 in endometriotic lesions and in endometriosis and control endometrium. A, Strong PP-14-immunoreactive stain-
ing in ovarian endometriotic lesions. B, Weak PP-14-immunoreactive staining in ovarian endometriotic lesions. C and D, Very weak PP-14-
immunoreactive staining in endometriosis endometrium. E, Very weak PP-14-immunoreactive staining in control endometrium. F, Negative
PP-14-immunoreactive staining in control endometrium. Scale bars represent 50 pm (original magnification x400) in (A), (B), (C), (D), and
(E); and 200 pm (original magnification x 100) in (F). PP-14 indicates placental protein |4.
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Figure 2. Association of PP-14 protein expression levels in endome-
triotic lesions and serum PP-14 concentrations in women with ovarian
endometriosis. PP-14 indicates placental protein 14.

20 of their menstrual cycle were in the low-level cycle stage of
endometrial PP-14 production. Moreover, PP-14 in endomet-
riosis endometrium shows lower levels when compared with
normal endometrium.>® It is apparent that PP-14 protein pro-
duced by the lesions causes increased serum PP-14 concentra-
tions in women with endometriosis.

It has been shown that PP-14 protein expression in both endo-
metriosis and normal endometrium can be detectable after day
22 of the menstrual cycle.”” However, our study found 1 normal
endometrium with very weak positive PP-14 staining on the day
20 of menstrual cycle. But this normal endometrium had high
secretory changes. Other 3 endometriosis endometria with very
weak PP-14-immunoreactive staining were all at the very end of
the early secretory cycle phase. Although endometriosis endo-
metrium is quite different from the normal endometrium,'>°
yet, the exact mechanism of why these 3 endometriosis endome-
tria showed very weak PP-14-immunoreactive staining still
needs to be investigated.

The PP-14 protein is mainly expressed in endometriotic
lesions with secretory response, but it can be expressed in the
lesions with proliferative and atrophic changes." In our study,
PP-14 protein expression could be detected as long as the
implants appeared epithelial cells. Obviously, the epithelial cells
within the lesions may be the main origin of increased serum
PP-14 concentrations in women with ovarian endometriosis.

Ourresults also showed that serum PP-14 and CA-125 concen-
trations were both decreased after surgery and further reduced
after using GnRHa therapy. Moreover, serum PP-14 concen-
trations correlated with serum CA-125 levels in women with
and without endometriosis. It is suggested that PP-14, like

CA-125, may be useful for monitoring the treatment efficacy of
endometriosis.'*!"!

In summary, our results showed that serum PP-14 concen-
trations were increased in women with ovarian endometriosis
and decreased after surgery and further reduced using GnRHa
therapy. Moreover, serum PP-14 concentrations were corre-
lated with PP-14 expression in endometriotic lesions in women
with endometriosis and with serum CA-125 levels in women
with and without endometriosis. These results only suggest that
PP-14 may play an important role in the pathogenesis of endo-
metriosis and may be useful for endometriosis clinical practice.
Further studies with a large sample are needed.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: We appreci-
ate the financial support of the Nature Science Foundation of Zhejiang
province (Y2110181, Y2110128), and Shanghai Pujiang Program
Fund (10PJ1409000).

References

1. Portelli M, Pollacco J, Sacco K, Schembri-Wismayer P, Calleja-
Agius J. Endometrial seedlings. A survival instinct? Immunomo-
dulation and its role in the pathophysiology of endometriosis.
Minerva Ginecol. 2011;63(6):563-570.

2. Christodoulakos G, Augoulea A, Lambrinoudaki I, Sioulas V,
Creatsas G. Pathogenesis of endometriosis: the role of defective
‘immunosurveillance’. Eur J Contracept Reprod Health Care.
2007;12(3):194-202.

3. Siristatidis C, Nissotakis C, Chrelias C, lacovidou H, Salamalekis
E. Immunological factors and their role in the genesis and devel-
opment of endometriosis. J Obstet Gynaecol Res. 2006;32(2):
162-170.

4. Pockley AG, Bolton AE. Placental protein 14 (PP14) inhibits the
synthesis of interleukin-2 and the release of soluble interleukin-2
receptors from phytohaemagglutinin-stimulated lymphocytes.
Clin Exp Immunol. 1989;77(2):252-256.

5. Bersinger NA, Birkhduser MH, Yared M, Wunder DM. Serum
glycodelin pattern during the menstrual cycle in healthy young
women. Acta Obstet Gynecol Scand. 2009;88(11):1215-1221.

6. Rachmilewitz J, Riely GJ, Tykocinski ML. Placental protein 14
functions as a direct T-cell inhibitor. Cell Immunol. 1999;
191(1):26-33.

7. Mukhopadhyay D, Sundereshan S, Rao C, Karande AA. Placental
protein 14 induces apoptosis in T cells but not in monocytes. J
Biol Chem. 2001;276(30):28268-28273.

8. Bersinger NA, von Roten S, Wunder DM, Raio L, Dreher E,
Mueller MD. PAPP-A and osteoprotegerin, together with
interleukin-8 and RANTES, are elevated in the peritoneal fluid
of women with endometriosis. Am J Obstet Gynecol. 2006;
195(1):103-108.



1470

Reproductive Sciences 20(12)

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Drosdzol-Cop A, Skrzypulec-Plinta V. Selected cytokines and
glycodelin A levels in serum and peritoneal fluid in girls with
endometriosis. J Obstet Gynaecol Res. 2012;38(10):1245-1253.
Koninckx PR, Riittinen L, Seppala M, Cornillie FJ. CA-125 and
placental protein 14 concentrations in plasma and peritoneal fluid
of women with deeply infiltrating pelvic endometriosis. Fertil
Steril. 1992;57(3):523-530.

Telimaa S, Kauppila A, Ronnberg L, Suikkari AM, Seppdld M.
Elevated serum levels of endometrial secretory protein PP14 in
patients with advanced endometriosis. Suppression by treatment
with danazol and high-dose medroxyprogesterone acetate. Am J
Obstet Gynecol. 1989;161(4):866-871.

Vodolazkaia A, El-Aalamat Y, Popovic D, et al. Evaluation of a
panel of 28 biomarkers for the non-invasive diagnosis of endome-
triosis. Hum Reprod. 2012;27(9):2698-2711.

Cornillie FJ, Lauweryns JM, Seppéld M, Riittinen L, Koninckx
PR. Expression of endometrial protein PP14 in pelvic and ovarian
endometriotic implants. Hum Reprod. 1991;6(10):1411-1415.
Meola J, Dentillo DB, Rosa ¢ Silva JC, et al. Glycodelin expres-
sion in the endometrium of healthy women and in the eutopic and
ectopic endometrium of women with endometriosis. Fertil Steril.
2009;91(5):1676-1680.

Ramos IM, Podgaec S, Abrao MS, Rd Oliveira, Baracat EC. Evalua-
tion of CA-125 and soluble CD-23 in patients with pelvic endome-
triosis: a case-control study. Rev Assoc Med Bras.2012;58(1):26-32.
Barbosa CP, Souza AM, Bianco B, Christofolini D, Bach FA,
Lima GR. Frequency of endometriotic lesions in peritoneum sam-
ples from asymptomatic fertile women and correlation with
CA125 values. Sao Paulo Med J. 2009;127(6):342-345.
Tokmak A, Ugur M, Tonguc E, Var T, Moraloglu O, Ozaksit G.
The value of urocortin and Ca-125 in the diagnosis of endome-
trioma. Arch Gynecol Obstet. 2011;283(5):1075-1079.
American Society for Reproductive Medicine. Revised American
Society for Reproductive Medicine classification of endometrio-
sis 1996. Fertil Steril. 1997;67(5):817-821.

Noyes RW, Hertig AT, Rock J. Dating the endometrial biopsy.
Fertil Steril. 1950;1:3-25.

Zhang X, Qi C, Lin J. Enhanced expressions of matrix metallopro-
teinase (MMP)-2 and -9 and vascular endothelial growth factors
(VEGF) and increased microvascular density in the endometrial

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

hyperplasia of women with anovulatory dysfunctional uterine
bleeding. Fertil Steril. 2010;93(7):2362-2367.

Zhang X, Yao H, Huang X, Lu B, Xu H, Zhou C. Nerve fibres in
ovarian endometriotic lesions in women with ovarian endometrio-
sis. Hum Reprod. 2010;25(2):392-397.

Fan R, Qiu L, Huang X, et al. Increased nerve fibers in placental
bed myometrium in women with preeclampsia. Reprod Sci. 2011;
18(12):1262-1266.

Huang X, Chen L, Fu G, Xu H, Zhang X. Decreased expression
of pigment epithelium-derived factor and increased microvascular
density in ovarian endometriotic lesions in women with end-
ometriosis. Eur J Obstet Gynecol Reprod Biol. 2012;165(1):
104-109.

Okamoto N, Uchida A, Takakura K, et al. Suppression by human
placental protein 14 of natural killer cell activity. Am J Reprod
Immunol. 1991;26(4):137-142.

Mishan-Eisenberg G, Borovsky Z, Weber MC, Gazit R, Tyko-
cinski ML, Rachmilewitz J. Differential regulation of Th1/Th2
cytokine responses by placental protein 14. J Immunol. 2004;
173(9):5524-5530.

Esfandiari N, Ai J, Nazemian Z, Javed MH, Gotlieb L, Casper RF.
Expression of glycodelin and cyclooxygenase-2 in human endo-
metrial tissue following three-dimensional culture. Am J Reprod
Immunol. 2007;57(1):49-54.

Julkunen M, Apter D, Seppdld M, Stenman UH, Bohn H. Serum
levels of placental protein 14 reflect ovulation in nonconceptional
menstrual cycles. Fertil Steril. 1986;45(1):47-50.

Westergaard LG, Wiberg N, Andersen CY, et al. Circulating con-
centrations of placenta protein 14 during the natural menstrual
cycle in women significantly reflect endometrial receptivity to
implantation and pregnancy during successive assisted reproduc-
tion cycles. Hum Reprod. 1998;13(9):2612-2619.

Wei Q, St Clair JB, Fu T, Stratton P, Nieman LK. Reduced
expression of biomarkers associated with the implantation win-
dow in women with endometriosis. Fertil Steril. 2009;91(5):
1686-1691.

Afshar Y, Hastings J, Roqueiro D, Jeong JW, Giudice LC, Fazlea-
bas AT. Changes in eutopic endometrial gene expression during
the progression of experimental endometriosis in the baboon,
papio anubis. Biol Reprod. 2013;88(2):44.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


