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Anti-Endometrial Autoantibodies in Women with

a Diagnosis of Infertility
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PROBLEM: The purpose of this study was to investigate the frecuency of anti-endometrial
anlibodies [AEA) in infertibe women.

SMETHOD OF STUDY: Sera from fenile women in = 63, ond from patienis with ovulatory
dysfunction (m = 11}, fwbal chstroction (n = %) and unexplained infemiliy in = 3p were innvesti-
gated for the presence of anti-endometrial membrane antibodics. We wsed two human endome-
trtad cancer cell lipes and hamoen endemetrial cells from gynecological bapales as an antigenic
source for analysis. The immuncenzymatic assay (ELISA) was performed with culiuned endome-
trial cells in monolnyers. Tmmunoblol analysis was pesformed with these two cell lines.,
RESULTS: A good comelation between the response with cach cell line and with human
endometrial cells was obinined, indicating that the antigens analyzed were probably similar
Endometrial antibodies were detectable in a high percentage of women with fubal obstruc-
tion (77.8 and 646, 7%, respectively) and ovalatory dysfunction (54.5 and 45.5%, respectivelyl.
Unexplalned inferility showed anti-endometrial imnunological respofise (b aned GO, re-
spectively)l. Some endometrial antigens in infenile women are the target for awioimmune
respanse. The serum from a patient with tubal obstruction and ovualatory dysfunction showed
two antigens by immuanoblot, with molecular weights of 97 and 50 kD

CONCLUSION: The presence of anti-endometrial antibodics, detected by ELISA. is asso-
ciated with infertility, mainly with ovulatory dysfanction amd tubal sbairection. Some en-
dometrial amigens may be involved in these iwe pathologies.

INTRODUCTION

Reproductive failure may be induced by avtoantibodies to organs or cells involved
in fertilization or implantation such as gametes, ovaries, Fallopian tubes, or endome-
trial cells. The presence of anti-endometrial antibodies has been detected by sev-
eral technigues in patients with endometriosis: passive hemaglutination,” indirect
immunollucrescence,” enzyme-linked immunoadsorbent assay (ELISA)." or
immunoblo.*’

The presence of awtoantibodies in serum is ofien associated with inflammatory re-
sponse. Some authors coined the term reproductive autoimmune failure syndrome
(RAFS) after the fact that abnormal autoimmune processes can affect reproduction at
various stages.” How these anti-endometrial antibodies lead to infertility romains to be
clarified.” Patients with tabal obstructions or ovulatory dysfunctions would potentially
heave abnormal autoimmune function associated with decreased fertility.

Several reproductive organs could be the target for immune response such as the
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ANTI-ENDOMETRIAL AUTOANTIBODIES IN INFERTILITY DIAGNOSIS

ovary, Fallopian wbes, and endometrium, thus inducing
impaired function. It has been established that an inflam-
matery mechanism is critical for auoimmune ovarian in-
flammation (sophoritis). Antibodies bind to ovarian target
antigens during the development of oophoritis and are re-
sponsible for spontaneocus infertility.™ An increased asso-
ciation between autcimmune diseases has been reported.

A critical review in reference to autoantibodies associ-
ated with reproductive failure has been published,” in
which phospholipid antibodies, anti-sperm antibodies, and
the specificity of these antibodies and glucocorticoid
therapy are discussed. Some other markers have been pro-
posed and compared to anti-endometnal antibodies. Wild
et al.” showed that antibodies were a more sensitive test
than CA-125 for detecting endometrosis. They used en-
dometrial carcinoma cell lines for the analysis of the anti-
badies, and the reactivity of the sera were determined by
indirect immunofluorescence. This encouraged us o search
for a marker for the diagnosis of immunological reproduc-
tve failure. The purpose of this study was o determine
whether the antibody anti-endometrium 15 a good immu-
nalogical sensor of the pathologies related 1o the reproduc-
tive organs (ovulatory dysfunction, tubal obstruction, and
in some cases of unexplained infertility) for a correct
therapy 1o be given to the patients,

For the detection of anti-endometrial antibodies (AEA)
we usad an ELISA described previously fos the analysis
of autoantibodies that show good reproducibility and sen-
sitivity." We used two types of antigenic source: a) hu-
man endometrial cells from biopsies, and b) human
embometrial cancer cell lines. A well-exablished endome-
trial cancer cell line would be a good source of antigens
for a noninvasive method of diagnosis of any disease that
wold correlate with the presence of AEA,

MATERIALS AND METHODS

Patients amd Clinical DNagnosis

Serum samples were obtained at cyele days 20000 24 from
38 women (age 2345 years) that consulted for infertility
in the couple. Hysterosalpingography and laparoscopy
have been used in conjunction to evaluate uterine andmas
lies and permeability of the Fallopian tubes as an indicas
tion of tubal obstruction. We have been studying the
ovulatory periods by hormonal effects on targel organs
such as the thermogenic shift in basal body remperature
and changes in the consistency and biophysical properties
of the cervix, Moreover, we did other hormonal evalua-
tions such as the test for luteinizing hormone in urine and
a mikd luteal phase level of serum progesterone. At the end
of the study of the couples, if we had not found a cause
of infertility, the final diagnosis was infenility of unknown
cause, of unespained infertility. All the infertile patients
in our study had e endometriosis, as diagnosed by
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laparoscopy. In 22 couples, the infertility was of female
origin: 9 diagnosed with tbal obstruction, 11 with hor-
menal ovulatory dysfunctions, and 5 were diagnosed with
uncxplained infertility, Three cases had more than one di-
agnosis (ubal obstruction and ovulatory dysfunction). In
16 infemile couples, the infertility was diagnosed as be-
ing of male origin. Six fertile women without any pathol-
ogy were used as controls, Blood samples of all women
were obiained during the luteal phase.

ELISA

The samples of human endometrial cells obtained on the
luteal phase were washed with medium, disgregated me-
chamically, and then were digested enzymatically with col-
lagenase. After washing by centrifugation, cells were
cultivated in a Mlask for 4=3 days until 70% of confluence.
On the ether hand, tvo human adenocarcinoma endome-
trial cell lines {line 1671 and line 113 from ATCC USA)
were culiured in Dulbeceo’s modified Eagle’s medium
(DMEM) supplemented with growth factors [bovine insu-
lin (005 pg/ml), wansferrin (0.05 pgfml), glutation (0.1
pg'mly, and hydrocomisone (0,05 pg/ml)). with antibiod-
ics (1% of a mixture of penicilin, streptomycin, and
fungizone), and with 10% fetal calf serum (FCS)." Cells
were culiured in ®6-well Nat-bottomed tissue culture-
treated plates [Costar, Cambridige, MA; 1000 plfwell (1 =
[y cellsfwell)] for 48 br wt 37°C and 1045% CO..

The ELISA procedure used was described by Benet-
Rubinat et al." For this assay, cells in culture plates
were fined with 100 plfwell of 0.25% glutaraldehyde so-
lution. After a 20-min incubation at 4°C, the fixing so-
lution was discarded and the wells were washed with
200 pliwell of phosphate-buffered saline with 0.05%
Tween-20 (PBS-Tween- 20, Washings with PBS-Tween-20
were repeated three times al 5-min intervals after each step
of the immunoassay. All incubations were made in a
moist chamber.

Before adding the serum, a blocking solution was added
b eliminate nonspecific background reactions; the block-
ing solution consisted of 10% goat serum and 1% bovine
serum albumin in PBS-Tween-20, The culture plate was
mcubated for M min at 37°C. Then the wells were washed
with PBS-Tween-20 and a 1/128 dilution of the serum was
added to each well in duplicate and incubated overnight
al 4°C.

After incubation and washing of the culture plate, 100
ul of sheep anti-human immunoglobulin G (IgG) conju-
gated with horseradish peroxidase (The Binding Site. Bir-
mimghum, UK.b at a 1/1500 dilution was sdded 1o each
well and was incubated for 90 min a1 37°C, The culture
plates were washed and then developed for 15 min, m
riom lemperature, with a chromogenic substrate [3-
methyl-2-benzothiazoline hydrazone hydrochloride
(MBTH) and 3-dimethylaminobenzoic acid (DMAB)] with
Mr%H D, The reaction was stopped with 30 pliwell of 2
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M sulfuric acid (H,50.), and the optical density (A) at 620
nm wiis automatically delermined with & multiscan plate
remder.

Endometrial Antigens

Antigen extracts were prepared from two fumonl endome-
trial cell lines (line 1671 and line 113). For this purpose,
wmoral cells cultured in falcons (75 ¢m’) were washed
with sterile PBS and were processed as follows: T ml of a
pre-heated lysis solution [10 mM Tris-HCL, 1% sodium
dodecyl sulfate, pH 7.4 {2x)] was added to the culture for
2-3 min. The solubilized cells were removed with a ster-
ile scruper and then centrifuged at 16,000g for 15 min. The
clear supernatants were heated for 5 min a 10FC, were
divided into 100-pl aliquots, and were stored frozen at -
20°C until wsed,

Western Blot Analvsis

The method was essentially as outlined earlier.” Proteins
in extracta from different tumorl cell lines were separated
by 10% polyacrylamide gel electrophoresis by standard
methods. Protein concentration in the extracts from dif-
ferent tumoral cell lings was adjusted o 0.5 mg of pro-
tein/ml by the method of Lowry. Protein bands were
analyzed by silver staining. Protein exiracts were trans-
ferred to a nitrocellulose membrane (Bio-Rad, Richmond.
CAY in a solution of 25 mM Trs, 150 mM glycine, and
20F% methanol. The nitrocellulose membranes were washed
with 25 ml of Tris-buffered saling (THES: (.05 M Tris, 2
M NaCl, pH 7.5) with 0.05% Tween-20 (Tris-Twecn-20),
and they were incubated ovemight in a blocking solution
containing PBS, 20 mM Tris, 3% bovine serum albumin
{BSA), and 10% heat-inactivated goat serum (pH 7.5) o
suturate all protein binding sites. The membrane was
wiahed with 25 ml of THS-Tween three fimes al room tem-
perature. The membrane was cul in two, and cach half was
incubated at 4°C overnight with different sera: one with o
positive serum from an infertile woman (1/200) and the
other with a negative control serum (172060, Membranes
were washed with 25 ml of TBS. and then they were in-
cubated with anti-IgG conjugated with alcaline phos-
phatase (1/2000) (The Binding Site) for 60 min at room
temperature. The substrate was added [1 ml of nitro blue
tetrazolium (NBT; 30 mg/ml in 70% dimethylformamide)
and 1 ml of 5-bromo 4-clora 3-indolil phosphate (BCIF;
15 mg/ml in T0% dimethylformamide)] in a 100-ml buffer
(0.1 8 Tris HCL, 0.5 mM MgCle, pH 255 The membranes
were soaked in this solution for 15 min until the highes?
hand was clearly visible, rinsed with distilled water, and
allowed to air-dry,

RESULTS

The antigenic source for the ELISA assay (human endome-
trial cells and human endometrial cancer cell lines, 1671
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and 113} were grown for 48 hrin a 96-well flat bottomed
microplate until confluency. When we compared the
ELISA results obtained with human endometrial cells and
with the two endometrial adenocarcinoma cell lines, we
observed a high correlation between all the antigen
sources. For thix feazon we used the 113 and 1671 cell
lines for our purpose (Fig. 1),

All conirol sera {n = &) were analyzed af various senim
dilutions, from 1732 to 1/2,048; the standard deviations (2
S0 were calewlated for every dilution, as shown in Fig-
ure 2. For further analysis, 17128 of the serum dilution was
used, because an optimal difference was observed at this
concentration, when comparing the control and some posi-
tive sera.

The mean valoe [Aus) for cell line 1671 was 0,492 =
0,104 (1 S and 0,500 « 0120 (1 SD) for cell line 113,
Sera with values higher than the mean value plus 1 5D
were considered positive. Each serum sample was analyzed
in twio separate experiments. In every experiment samples
were examined in duplicate. For every sample the mean
value of two experiments was calculated. The ELISA de-
scribed showed high reproducibility among experiments.
Figure3 shows the complete analysis of the sera classified
after diagnosis of the patients; tubal obstruction and ovu-
latory dysfunction have many positive sera for the pres-
ence of AEA.

Endometrial antigens from both tumoral endometrial
cell lines were tested against the serum of o patient with
ovulmtory dysfunction and tubal obstruction. This showed
the presence of two antigenic bands from bath extracts
(1671 and 1130, at 97 and 50 kDa, that wene nod present
in the control (Fig. 4).

From the sera of 38 women, we established the pres-
ence of AEA in cell line 1671 and cell line 113 related 10
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Fig. I. Comrelation beiween values { Ay sl 0f sati-esdometrial anti-
Badies (AEA) by ELISA, in sera from infenile women: @, human -
dometniad cells versus ocll e 16715 O, human endometrial celk versus
cell lime L18.



