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The antigenic phenotype of the lymphocytes in early human pregnancy
deciduas was investigated. Decidual tissue was obtained from 13 healthy
women undergoing therapeutic abortion of normally progressing pregnan-
cy at 4-11 weeks’ gestation. Decidual lymphocytes were examined for
the expression of various cell surface markers by flow cytometry, using
different monoclonal antibodies directly conjugated with FITC or phyco-
erythrin (PE): CD3FITC/CD4PE, CD3FITC/CDSPE, CD3FITC/CD19PE,
CD3FITC/CD56PE. We have demonstrated that immunocompetent cells,
predominantly lymphocytes, infiltrate the decidual tissue in the early
pregnancy. The main subpopulation of lymphocytes in the decidua was
CD3-CD56* NK cells. We found a similar count of the CD4* Th and
CD8* Te/s cells in the decidual tissue. During pregnancy the CD4 : CDS§
ratio decreased. A study of decidual B lymphocytes showed that they
usually represented only a small fraction of decidual cells. We have
shown that inflammatory cells, neutrophils and macrophages, also infil-
trate the decidual tissue. Uterine hematopoietic cells are equipped to
perform certain immunological and non-immunological functions within
their microenvironments that can have a major influence on the course
of pregnancy.
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INTRODUCTION

stromal cells in the late secretory phase; this altered
leukocyte profile is due to the presence of phenoty-

Although it has been over 50 years since Medawar
pointed out that the self-nonself model of the im-
mune system predicted that mothers should reject
their fetuses, it is not yet clear how the semialloge-
neic fetus is protected from attack by its mother’s
immune system.

Two central functions of the immune system in
the female reproductive tract are the perpetuation
of the species and protection against potential patho-
gens. Thus, the mucosal immune system has evolved
to be responsive to exposure to bacterial and viral
pathogens and to the constraints of pregnancy.

Human endometrium contains several leukocyte
populations that vary with menstrual cycle phase. Leu-
kocytes account for approximately 5% of the total stro-
mal cell population in proliferative endometrium, but
increase in number to comprise approximately 25% of
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pically unusual CD56*CD16CD3" large granular
lymphocytes, termed endometrial granulated lympho-
cytes (eGLs) [1].

Recently it has been reported that eGLs in pre-
menstrual endometrium show a high bcl-2 and Ki67
expression with no evidence of apoptosis, suggesting
active proliferation in situ [2].

Endometrial GLs may be important for defence
against genital tract infection at ovulation, when
sperm and pathogenic organisms are most likely to
enter the reproductive tract. Although the genital
tract is generally held to be protected from infec-
tion by the “hostile” vaginal and cervical environ-
ment, high levels of estrogen at ovulation mediate
changes that facilitate sperm passage and may leave
the reproductive tract vulnerable to infection. The
increased proliferative capacity of eGLs in the sec-
retory phase of the menstrual cycle therefore would
be highly advantageous, especially as endometrial
CD8* T lymphocyte cytotoxicity is downregulated
during this period [3].
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The pregnant uterine mucosa, the decidua, is a
transient tissue in which controlled invasion of fetal
extravillous trophoblast cells occurs and where, there-
fore, maternal immunocompetent cells closely con-
tact with cells of fetal origin.

The decidua is rich in lymphoid cells. Immuno-
morphometry of human decidua from early pregnan-
cy showed that CD45* cells comprise as much as 10
to 15% of all decidual cells. They are scattered as
single cells in the stroma or are located sub- or
intraepithelially at the endometrial glands [4]. The
immune cells in the decidua do not form lymphoid
follicles, but clusters of closely packed activated
lymphoid cells, lymphoid cell clusters, most frequ-
ently located adjacent to endometrial glands and
blood vessels.

To clarity the immunologic role of endometrial
leukocytes in early pregnancy decidua, we have un-
dertaken an analysis of the immunophenotypic cha-
racteristics of immunocompetent cells in the decidu-
al tissue.

MATERIALS AND METHODS

Decidual tissue and cells. Vacuum-extracted decidua
specimens were donated by healthy women under-
going elective termination of pregnancy at 4 to 11
wk of gestation (n = 13) at the Department of Gy-
naecology, Clinic of General Surgery, Vilnius Uni-
versity Emergency Hospital. The method of extrac-
tion has been described elsewhere (5). Briefly, frag-
ments of decidual tissue were identified macroscopi-
cally, detached from fragments of trophoblast and
fetal membranes and washed several times in cold
PBS in order to remove blood coagulas.
Fragments of decidual tissue were cut into small
pieces. Cell suspension was filtered through a 40
um pore size nylon mesh (Becton Dickinson, Moun-
tain View, CA) in order to generate a leukocyteen-
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Fig. 1. Mononuclear cells isolated from decidual tissue
samples by Histopaque-1077 density centrifugation

riched fraction and spun at 400 g for 5 min. The
pellet was resuspended in PBS, layered onto Histo-
paque-1077 (Sigma, St. Louis, USA), and centrifuged
at 400 g for 20 min. (Fig. 1). The band of cells at
the interface was collected and washed. Viability was
assessed using 0.4% trypan blue solution and was
always above 94%.

The differential cell count was performed as May-
Griinwald-Giemsa stained smears of decidual cell
samples.

Immunophenotyping of the decidual lymphocytes
by two-colour-flow cytometry. Decidual lymphocytes
were examined for the expression of various cell
surface markers by flow cytometry, using different
monoclonal antibodies (MoAbs) directly conjugated
with FITC or phycoerythrin (PE): CD3FITC/CD4PE,
CD3FITC/CDSPE, CD3FITC/CD19PE, CD3FITC/
CD56PE. Briefly, 50 pl of washed decidual cells
(about 5 x 10° cells) were incubated with the ap-
propriate MoAbs for 15 min at room temperature
in the dark. To lyse erythrocytes, the stained lymph-
oid cells were suspended in 2 ml of FACS lysing
solution at room temperature and in the dark. These
samples were then centrifuged, washed in PBS con-
taining 0.1% sodium azide, fixed with 0.5% parafor-
maldehyde and stored at 4 °C till the analysis. Within
20 h after staining the samples were analysed by
two-colour flow cytometry using a FACSCalibur. Irre-
levant mouse IgG antibodies of the same isotype
and concentration were used as controls. Ten thou-
sand events were measured. Lymphocytes and mono-
nuclear phagocytes were electronically gated on the
basis of their forward scatter versus 90° scatter cri-
teria. Analysis was performed using CellQuest soft-
ware.

Statistical analysis. Mean * standard deviations
are indicated. Correlation was examined by square
linear regression analysis.

RESULTS

Leukocyte population

As shown in Fig. 2, the major leukocyte population
detected in pregnant endometrium consisted of lymp-
hocytes (79.82 + 8.16%). We also found macropha-
ges (3.91 £ 2.66%), neutrophils (15.36 = 9.31%),
mast cells (0.79 = 0.73%) and eosinophils (0.4 +
+ 0.18%).

Lymphocyte subpopulation

Using two-colour flow cytometric analysis, we verified
that the majority of CD56* cells were also CD3-, and
could thus be clearly identified as NK cells (76.71 +
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+ 5.85%) (Figs. 3, 4). In the pregnant uterine endo-
metrium we found also CD3-CD8* NK cell popula-
tions (5.42 = 3.19%).

Eosinophils
Neutrophils 0.4120.2%
15493 % Mast cells
0.8%0.7 %
Macrophages
3.9+£27%
Lymphocytes
79.8£8.2%

Fig. 2. Leukocyte populations in the decidual tissue in the
early pregnancy
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Fig. 3. Lymphocyte subpopulations in the decidual tissue in
the early pregnancy
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Most T cells were of the usual CD3*CD56-
phenotype: 16.44 + 5.8%. CD19 was expressed by
only 2.11 * 1.66% of decidual lymphocytes.
CD4+*CD3* cells represented 8.67 = 4.09% of
CD45* and CD8*CD3* 8.64 = 2.36% cells in preg-
nant endometrium. The ratio of CD4 : CDS§ cells
was 0.97 * 0.32. We found no correlation between
the CD4* cells, CD8* cells and the week of gesta-
tions (p > 0.1), but we found a negative correlation
between the CD4 : CDS ratio and the week of ges-
tation (r = -0.59, p < 0.04).

DISCUSSION

One of the greatest mysteries yet to be solved by
immunologists is the mechanism by which the fetal
allograft is able to survive the immunologic defen-
ses of the mother.

In the present study we investigated the anti-
genic phenotype of the lymphocytes in early human
pregnancy decidua. We have demonstrated that im-
munocompetent cells, predominantly lymphocytes, in-
filtrate decidual tissue in the early pregnancy. The
main subpopulation of lymphocytes in the decidua
was CD3-CD56* NK cells. They have the characte-
ristic morphology of large granulated lymphocytes
(LGL).

The contribution of NK cells to fetal engraftment
has been a controversial issue. Indeed, several stu-
dies suggest that NK cells are a prerequisite for
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Fig. 4. Flow cytometry dot plots
of decidual lymphocytes from a
representative patient. Cells were
stained with FITC-labelled anti-
bodies against CD3 for T lym-
phocytes (x-axis) and PE-labelled
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maintaining pregnancy [1, 6], while others suggest
that NK cells display deleterious effects on fetal
development, resulting in spontaneous abortion in
mice [7] or humans [8]. Their association with two
HLA class I molecules, HLA-G and HLA-E, on the
surface of extravillous trophoblast is well document-
ed [9-11]. Indeed, these cells seem to accompany
the invading trophoblast [11]. The syncytiotropho-
blast is devoid of all HLA antigens, but there is no
evidence of NK attack in vivo. The cytotrophoblast
expresses HLA-G which appears to have a dual role,
protecting the trophoblast from both NK and cyto-
toxic T cell activity.

Early findings that have received very little fol-
low up demonstrate that peptides of HLA-G bind
as adhesion molecules to CD8* LGLs [9]. In this
way the trophoblast may select an army of suppres-
sor cells that accompany it as it interfaces and in-
teracts with the maternal host. In addition, CD3-
CD8*CD56* granular lymphocyte clones are func-
tionally a more inert subset of CD3-CD56* cells in
respect of cytokine production.

We found the similar count of the CD4* Th and
CD8* Tc/s cells in the decidual tissue. During preg-
nancy the CD4 : CDS ratio decreased. To establish
fetal tolerance, the endometrium maintains the pro-
portion of CD8* T lymphocyte and CD4 : CDS ra-
tios. When this proportion is disrupted, a pregnancy
suffers from autoimmune activation, this results in
repetitive pregnancy losses [5, 8].

A study of decidual B lymphocytes has shown
that they usually represent only a small fraction of
decidual cells.

We have shown that inflammatory cells, neutro-
phils and macrophages, also infiltrate the decidual
tissue. Activated neutrophils and macrophages are a
rich source of inflammatory mediators. During preg-
nancy, elevated levels of cytokines secreted by ute-
roplacental macrophages, activated by either bacte-
rial endotoxins or receptor-bound cytokines, may
compromise the pregnancy [12].

We found a small count of mast cells and eosi-
nophils in the eciduas. The function of mast cells in
the pregnant uterus remains unclear, although it has
been proposed that myometrial mast cells regulate
uterine contractility during labour [13]. Further, these
cells are considered to play a pivotal role in wound
healing, fibrosis and tissue remodeling and might be
involved in promoting collagen degradation and
uterine involution in the postnatal period.

Activated uterine hematopoietic cells are equip-
ped to perform certain immunological and non-im-
munological functions within their microenvironments
that can have major influences on the course of
pregnancy.

CONCLUSIONS

* Lymphocytes are the main populations of leuko-
cytes found in the decidua.

* The maternal lymphocytes present in the deci-
dua during the early weeks of pregnancy are com-
posed of CD3-CD56* NK cells, CD3* T cells and
small population CD19* B cells.

* We found a negative correlation between the
CD4 : CDS8 ratio and the week of gestation.
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DECIDUALINIU LIMFOCITU IMUNOFENOTIPAS
ANKSTYVAJAME NEITUME

Santrauka

Vaisius, paveldédamas dalj genetinés informacijos i§ mo-
tinos ir tévo, visada yra pusiau svetimas savo motinos
imuninei sistemai. Todél viena didziausiy misliy, kuria tu-
ri iminti imunologai, kaip vaisius sugeba apsiginti nuo
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motinos imuninés sistemos apsauginiy reakcijy. Sio darbo
tikslas — nustatyti ankstyvojo néstumo decidualinio audi-
nio leukocity populiacijas ir identifikuoti limfocity antige-
ninj fenotipa. Decidualinis audinys gautas nutraukus nor-
maly néstuma 13-ai sveiky motery 4-11 néstumo savaite.
Decidualiniy limfocity pavirSiniy antigeny ekspresijai tirti
tekmés citometrijos metodu buvo naudojami jvairts FITC
ar fikoeritrinu (PE) Zyméti monokloniniai antikiinai:
CD3FITC/CD4PE, CD3FITC/CDSPE, CD3FITC/CD19PE,
CD3FITC/CDS56PE. Decidualinj audinj ankstyvajame nés-
tume daugiausia infiltravo limfocitai. CD3-CD56* NK las-
telése vyravo limfocity populiacija. Panasus kiekis CD4*
Th ir CD8* Tc/s lasteliy buvo rastas decidualiniame au-
dinyje. NéSumo metu CD4 : CD8 santykis mazéjo. B lim-
focitai sudare tik nedidele decidualiniy lasteliy frakcija.
Buvo rasta ir uzdegiminiy lasteliy, neutrofily ir makrofa-
gy. Imunologinése ir neimunologinése funkcijose dalyvau-
janc¢ios gimdos hematopoetinés lastelés yra svarbios sek-
mingai néStumo raidai.

Raktazodziai: decidualiniai limfocitai, imunofenotipas,
ankstyvinis neStumas



