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ABSTRACT

Backgroundiobjective: Stulies of the decidual leukooyte populations in o women suffering from spontanenus early
pregnancy loss may provide msight moo immunpathelogical aspects and even cast light on the etology of recurrent
sponianecus abortion

Methods: In order w clarify the immunological role of cndometrial leukocytes in repetitive ahorion of unknown
etiology, & comparative analysis of phenorypes of leukoovie sub-populations was performed on fies-trimester decidual
tissues obtained from thiry patients with recurrent spontaneous abortion and thirty semples 4l therapentic abortien
Paraffin-embedded seciions of these samples were lzbeled with a panel of monoclongl antibodies agamsr leukocye
markers, CDaE, CD3, COLARA, CDAT using streptavidin-conjugated peroxidase technigue. The numbers of positive
cells for each monoclonal antibedy for all conrol and patholegical cases were coumed  macroscopically s «<d{0
magnification

Results: Many macrophages were ohserved in pathological decidual vissues compared with normal early pregnancy
decidua, however the difference was nol sigmfican: (p=0.360. There was no sigmificant difference in the number of T
cells and B cells despite @ slight decrease i recurremt spontaneous ghorters (p==40.360; p=0.15, respectively)y. Scantly
CDET-positive classical NE cells were in normal pregnancy decidua. Although the number of classical CDE7-posinve
natural killer cells varies v pathological ceses compared wath normal pregnancy cases, the difference between the oo
groups reached significant level (p=0.003,

Conclusion: These Tindings suggest that classical ME cells possibly play a role wgether with ather activated decidual cell
populitions in the contrel of trophablast growth and placenial develapment.

Irn J Med Sci 20017; 268(3&4):120-126
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Introduction three or more spontaneous abartions prior 1o
20 weeks pestation, and oceurs in 0.3% of
pregnant women. Diverse possible causes for
recurrent  spontancous aborfion (RSA) have
been  proposed  including  chromosomal
aberration,  analomic  anomalies,  endocrine
disorders and infectious factors.'
Nevertheless, in a large proportion of couples,
the etiology of repetitive abortions remains

Spontaneous abortion is the most common
complication of pregnancy. Aborlion occurs
in the Orstrimester much more frequently
than in the second-trimester. Historically,
recurrent pregnancy loss has heen defined as

e B R unexplained.
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elucidate  maternal-fetal  mteraction.  The
development of monoclonal antibodies (mAbs)
has improved  our  knowledge  about the
populations that exist in human decidua and
have given us clues as to their & vive role.
Flow cyometric analysis has indicaled thal
CDd5-positve leukocytes account Tor 75% of
cozymatically  dispersed  cell
prepared  from frst-trimester
decidua.” At the decidua, maternal leukocyie
sub-populations  may  come  into intimate
contact with the placenta and are capable of
responding o allogenic stimulation, such as
that of the fetns. Therefore, to maintain
pregnancy, the fetus is normally protected
[rom immunologic assaulis through
mechanisms that are not fully understood.
Several studies have shown that muring and
human decidual tissues produce soluble factors
which  can  regulate  a  wvariety  of
Immunosuppressive  activities dn ovive A
deficiency of local immunesuppression may
result in spontaneous abortion.’ A small
eranulated non-T aon-B lymphocyie causes
nnmunosuppression in muring  decidua by
TGFfy blocks
lymphocyle responses to [L-2° A lack of
decidual suppressor cells has been detected in
mice with spontancous abortion. 1t has been
reported that the decidua-associated suppressor
cells in abortion-prone DBAZ-mated CBA/]
mice that release bioactive TGIF[q-related

cells in
Suspensions

secretion ol @ which

immunosuppressive molecules, express a bone
marrow-drived natural suppressor cell marker
and v8 T cell receptor.® A subset of women
with RSA are deficient in TGFfy producing
suppressor cells in utering tissue near the
placental attachment site.”  Studies in murine
models  have  demoenstrated  that  decidual
leukocyte cells like NK cells, macrophages,
and T cells might be implicated in fetal
resorption.  In approximately 33% o 50% of
women with unexplained RS5A, immune and
inflammatory cell responsivensss 1o
trophoblast  is  activated  as  evidenced by
increased  proliferation and  secretion of

embryotoxic  factors such as IFNy % In
biopsies from some women with a history of
recurrend abortion, extremely hizgh
helper/suppressor  cells ratios  were  found,
suggesting that immunologic mechanisms may
be operative in  spomtancous  abortion,”
Although in humans controversy persists, few
data arc available on the involvement of
leukouytes in the abortion process.

T ¢larily the immunologic role of decidual
leukovyte  sub-populations  in repetitive
abortions of unknown eticlogy, this study was
carried  out arn analysis of  the
immunophenotypic characteristics of
macrophages, T cells, B cells and classical NK
cells by immunehistochemistry in the  firse-
trimester decidual tissues of patients with REA
and compared with those ol gestational age-
matched  decidua  tissues from women
undergoing elective pregnancy termination,

Materials and Methods

Thirty samples of uteroplacental tissues of
therapeutic  abortion cases)  owere
obtained from elective pregnancy terminations
at 8-12 weeks performed by vaginal curettage
at the female surgical ward in Imam Khomeini
Hospital,  Ahwaz.  Thirty  samples  of
utercplacental tissues {pathological cases) were
also obtained randomly from women with R5A
of unknown eticlogy with no prior full-term
pregnancy. These were matched with the
control  cases during a  three-year  period.
Decidual tissue was identitied macroscopically
by its opaque, grey-white solid appearance and
separated from the fetal and placental tissues,
Specimens ol tonsil tissues were obtained from
the surgical ward. All samples wers fixed in
10% buffered formalin and then embedded in
paraffin wax and sectioned at 3 pm by
microtome. Sections from each sample were
stained with H&E method in order 1o assess
the morphology  and  wviability of decidual
tissues. Four murine mAbs were used (o siain
immunohistochemically  different  leukocyte

(control
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Figure 1: Leukoocyte sub-populations  in

electively aborted normal decidua lcalumn 1)
and in decidua of patients with recurrent
spontaneoaus  abortion (column 2] 0in &arly
pregnancy. Each column represents the mean
number af positive cells in gight high power
fields + SEM imagnification =400). M
significant difference was detected in ths
number of NK classical cells {CD57-positive
cellsl  between normal  pregnancy and
recurrent spontaneous early pragnancy loss (p
= 0.003).

markers in all samples. All were suitable for
use on formalin-fixed paratfin-embedded nssoe
sections. These were: monoclonal anti-human
T cell, CD3, which detect the CD3 chain
immunogen on T lymphocye: menoclonal
mense anti-human macrophages, CDAE, which

stains  macrophage inoa wvariety ol human
lissues: monoclonal mowse anti-human B cell,
CD45R A, which react with most B ocells in
peripheral  blood  amd in tissue  sections:
moncclonal mouse ant-human NK cell line
which detect the CDST NK cell marker on the
surface ol classical NKcells, All
monoclonal  antibodies  were  supplied  from
DAKO L,

Immunehistochemical staining:

Serial sections prepared from all samples
were stained with a streptavidin-conjugated
peronidase  echoique.  The  sections were
deparaffinized, hydrated.  incubaed  with
hydrogen peroxide and then trypsinized it
required. The tissue sections were sequentially
incubated  with normal rabbit serum.  the
specific mAbs, biotinylated rabbit anti-mouse
immunoglobulin and  streptavidin-conjugated
horseradish peroxidase reagent were employed
at appropriale  times.  The reaction  was
developed with 3.3 diaminobenzidine
terrahydrochloride  chromogen solution. The
seclions were then lightly counter-stained with
Mayer's hematoxyling blued in Scotl’s tap
water  solution.  dehydrated,  cleared  and
mounted.  Sections of tonsil as positive control
were included in each run, and a negative

Figure 2: Sections of human decidua in normal early pregnancy labeled with: Left) anti-CLGE
manaclonal antibody: Right) anti-CO57 monoclonal antibody using Dako Streptavidin-Biotin
Peroxidase technique. Macrophages and classical MK cells are seen scattered in the decidual
strama. {Magnification <400)
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Table 1: Mean number {+ SEM) of positive cells in eight high-power fields {x400) in
paraffin-embedded sections of normal pregnancy decidua and spontanecus pregnancy
loss decidua sections reactive with anti-leukocyte monoclonal antibodies

Antigen  Mean number {(+ SEM) of positive cells in Mean number (+ SEM) of positive cells

decidua in normal pregnancy in decidua in spontaneous pregnancy loss
CIM6E 63.00+ 2.50 6930+ 3.30
D3 3740+ 1.90 33.07+ 1.80
CD45R A 9.63 +1.00 T80+ 076
CDA7 5.80 +0.73 12.60 4+ 2.10

control was performed for each sample with no
primary antibody .

Results

The results of iImmunohistochemical staining
showed that all leukocyte sub-populations in
lonsil tissue and decidual tissues from either
clective or spontaneous abortion were present
in varying amounts {Table 1) and with no
difference in their distribution.  Negative
control - with  tonsil and  decidual  scctions
showed no staining. Many macrophages were
observed in decidual tissues which were
scattered within decidual stroma, sometirmes
lorming aggregates around glands (Fig. 2,
right). The number of macrophages increased

slightly in pathological decidua compared with
normal early pregnancy decidua, however, the
difference  was not  significant (p=0.36).
Scantly CD57-positive classical NK cells were
seen scattered within the stromal cells in
normal pregnancy decidua (Fig. 2, lefi).
Although the number of classical CDS7-
positive NK cells varies in pathological cases
compared with normal pregnancy cases, the
difference between the two groups reached a
significant level (p=0.003). T cells were
scattered diffusely throughout the stroma and
formed small aggregates within the stroma
(Fig. 3, right and left). There was no
significant difference in the number of T cells,
despite a  slight  decrease  in recurrent

spontaneous aborters (p=0.36). Few B cells
were  seen scattered  diffusely  in decidual

Figure 3: A section of human decidua in normal early pregnancy labeled with anti-CD3
manoclanal antibody using Dako Streptavidin-Biotin-Peroxidase technigue. Positive T cells are
seen scattered in the decidual stroma. Aggregates near gland and vessel are visible. (Left)
tagnification =100; [Right) Magnification =200,
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tissucs, The number of B cells was decreased
in pathological pregnancy decidua compared
with normal  pregnancy
difference was not significant (p=0.15). The
proportion of leukocyte sub-population 15 shown
m Figure 1.

decidua, but  the

Discussion

Leukocyies form a substantial component of
human decidua. Different sub-populations of

leukocytes have been detected in decidual
tssue. One of the major leukocyie populations
in stroma ol first-trimester  decidua  is
macrophage,'” In the present study,
macrophages were found to comprise a greater
proportion ol the decidual levkocytes in the
recurrent  aborted decidua compared  with
normal pregnancy decidua, but the difference
just Tailed to reach a significant level. Similar
observations were also  reporied in o other
studies.'" Data from animal models  have
suggested that macrophages could play a role
in pregnancy decidua. Decidual macrophages
have been implicated as suppressor cells
through  secretion ol prosiaglandin I-".J,'?

Prostaglandin Ex mediates immunosuppression
by human first-trimester decidual cells." Such
immunosuppression has been reported to block
the lytic activity of decidual lymphocyies with
potential antitrophoblast activity. A drastic
increase in prostaglandin levels  afier
spontaneous abortion at a gestational age of 8
1o L0 weeks have been detected compared with
normal - pregnancy  lermination. Decidual
macrophages  could  be  activated by
spermatorod. trophoblasts or microbial factors,
and stimulate the secretion of cytokines that
may be detrimental o pregoancy. A low
affinity receptor for TNF on human placental
syncytiotrophablast was demonstrated.™ It has
been proposed that high rates of resorption
spontaneous  abortion  may  result from
interaction in the decidua of TNFa producing
macrophages. "

In contrast 1w B cells in normal human
pregonancy, many T lymphocyies exist in
decidual tissues.'" The present study showed
that the number of T as well as B cells iy

decreased in  spontancons  aboriion o
COMPArison with normal pregnancy.
However, the results are not considercd
significant. B Ilymphocyies involved in

autpimmune mechanisms have been proposed
1o be the cause of some recurrent pregnancy
loss such as antiphospholipid syndrome.” A
significant increased number of CD3-positive
B cells has been reported in RSA. Ower 75%
of stromal T cells are CDE-positive
suppressorfcyiotoxic cells, in contrast  with
peripheral blood where CIM-positive T cells
predominate.” Bondarenko et al.” found that
CD4-positive cells rather than CD8-positive
cells predominated  in spontancous  abortion
decidua, However, in other studies all the
decidual T cell subsets,
proportions in oormal early pregoancy were
spontancous i S

numbers and

abortion.'"
endometrial biopsy of non-pregnant recurrent
aborters during their secretory phase, the
percentage  of  CDE-positive  cells was
significantly  decreased and  their CD4:CDE
ratio was increased. In contrast, the proportion
of CD20-positive B cells was  sirikingly
increased. Repetitive aborters who had normal
CDE-positive and CD20-positive cell numbers
and a normal CD4:CD8 ratio subseguently
underwent successful pregnancies.” T helper
cell 1 (Thi) and Th2 cylokine responscs 10
trophoblast or other antigens are proposed (o
be iovolved in pregnancy loss and success,
respectively. The Thl cytokines 11-2, TNF
and [FNy are affect  many
reproductive  processes adversely. The Thl
initiating cytokine [L-12 has been found in the
decidua of aborting women with Thl immunity
1o trophoblast while the Th2 type cylokine 11
10 was  detected  in reprodoced  normal
women.®

The contribution of NK cells w fetal resorprion
has been a controversial 1ssue. Indeed, several

simmilar o

reporied 1o
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studies suggest that NK cells are a prerequisite
for maintaining pregonancy, while others
suggest that NK o cells display  detrimental
effects on  fetal development,
spontaneous  abortion in mice or humans'
Although NEK  cells are phenotypically  and
functionally  heterogenous  cells  in the
decidua,™ ™ the present study investigates the
CD57-positive classical NK cells which are
very few in normal early pregnancy decidua,
CDR37-positive NK - cells were  inereased
significantly in spontaneouws aberted decidua in
comparison with therapeutic aborters.  All
specimens used in this study were subjected 1o
detailed histological examination, Those cases
with obviously inflamed decidua or necrotic
arcas were excluded  because these  factors
could affect the numbers and proportions of
the decidual leukocyle populations. Elevated
numbers of classical NK cells have not been
detected in all cases of spontancous aborted
decidua. This may caplain why the standard
error of mean is high in comparison with
normal pregnancy decidua. Nevertheless, the
ditference is  significant. Therefore, it is
possible  that & proportion ol unexplained
spontaneous  abortions occur as a result of
increased numbers of classical CD37-positive
MK cells in human decidua, which may
become activated by local cytokines 1o attack
the trophoblast, Interestingly, abortion-prone
mating combinations stimulate production of
TMFe, IFNy and IL-2 in mixed lvmphocyie
placenta  reaction.” TNFa  polymarphism
associated with recurrent abortion in women
with Th1 immunity to (rophoblast cells was
detected ®  Significantly increased levels of
[FMv in serum of women with ESA were also
reported.™

[n conclusion, abnormalities of the delicate
cylokine balance within first-rrimester decidua
may lead to the activated cells which are
capable of killing the trophoblast. Thos, NK
cells within decidua may act together with
other activated  decidual cell populations o

resulling  in

attack the trophoblast population, resulting in
subsequent pregnancy loss,
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