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Abstract

Objective: Infertility in women could be a result of an excessive production of antisperm antibody (ASA). Paternal
lymphocyte immunization (PLI) could decrease the ASA levels, but the mechanism is still unclear. The aim of this
study was to analyse the impact of a PLI-induced ASA decline on regulatory T-cell populations and serum
interleukin-10 (IL-10) levels in women with unexplained infertility.

Methods: Samples were obtained from patients who came to Sayyidah Mother and Child Hospital in Jakarta from
July 2018 to April 2019 with infertility problems. The inclusion criterion for this study was unexplained infertility.
Each patient was examined for ASA titres using husband's sperm auto-agglutination test (HSAaT) method, and
patients with ASA titres >1:128 were given PLI subcutaneously every 3 weeks. ASA titres were evaluated again 2
weeks after PLI with HSAaT. A total of 12 samples were analysed. Regulatory T-cell populations were evaluated using
flow cytometry and human forkhead box P3 FoxP3 staining kit of Biotech and Device, and serum IL-10 was
determined using an Abcam ELISA kit. The data were analysed using Wilcoxon and Spearman tests.

Results: PLI decreased serum ASA and percentage of regulatory T cells (p = 0.023). The decrease in ASA and
subsequent decrease in regulatory T cell population was due to the strong negative correlation between regulatory
T cellsand IL-10 (r =-0.817, p = 0.004).

Conclusion: The decline in ASA was associated with a decrease in regulatory T cells due to a negative correlation

with IL-10levels.
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Introduction

Paternal lymphocyte immunization (PLI) is a cell-based
immunotherapy that stimulates activation and response of
maternal immune system.! PLI is performed using
mononuclear cells separated from peripheral blood of
husband in a Ficoll solution.23 These cells are then
subcutaneously injected to the wife periodically in an effort to
prepare maternal immune system so that pregnancy could
take place. PLI was initially carried out in 1981 in several
countries to resolve clinical cases, such as recurrent
miscarriage and failure of in-vitro fertilization (IVF), with
significant progress in pregnancy and live birth rates.! In
patients with recurrent miscarriage treated with LIT, the
presence of ANA and TgAb was a risk factor for further
pregnancy loss. Perinatal outcomes in those whose
pregnancies continued were favourable# Four published
meta-analysis found a beneficial effect of immunotherapy
with lymphocytes in cases of RM, with significant
improvements in the rate of live births.> PLI can be used for
immunotherapy in patients with recurrent spontaneous
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abortion. PLI has good efficacy and safety6 and can be used to
treat recurrent spontaneous abortions (RSA) effectively.
Furthermore, the detection of blocking antibodies showed a
positive prediction on pregnancy outcome.” A meta-analysis
of recurrent miscarriage cases in a study involving 1,738
patients (a PLI group of 739 patients and a control group of
999 patients) revealed that PLI significantly improved live birth
rate in recurrent miscarriage cases (OR 4.67,95% Cl 3,70-5,90).8
The efficacy of PLI for women with idiopathic infertility is
around 43-73%. Another study has shown an efficacy of PLI of
38% in recurrent spontaneous miscarriages and 12% in
idiopathic infertility.® A study of 749 patients with recurrent
miscarriages seeking treatment from October 2009 to June
2013 in China reported a successful and statistically significant
conception rate of 89.7% in women treated with PLI.”

The mechanism underlying the success of PLI is not clear.
The aim of the present study was to analyse the effect of
PLI on antisperm antibody (ASA) titre, regulatory T-cell
population and serum IL-10 levels in women with
unexplained infertility.

Subjects and Methods

This research method was observational, with a pre-post
design. The study group consisted of 12 married women
with ASA titres >1:128 who came to Sayyidah Mother and
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Child Hospital in Jakarta from July 2018 to April 2019 with
unexplained infertility problems. A further 15 virgin
women were enrolled as negative controls. The study was
approved by Research Ethics Committee of Faculty of
Medicine  University of Indonesia  (Number:
0437/UN2.F1/ETIK/2018), and all 27 participants signed an
informed consent before enrolment. The study group
women were older (32.5 years; range 28-35 years) than
the control group women (25 years; range 25-31 years).
The median length of marriage in study group women
was 3.95 years (range, 3-10 years).

Peripheral blood was sampled from all study group
subjects and evaluated for ASA titres using husband's
sperm auto-agglutination test (HSAaT) method. This test
measured antisperm antibody reactivity with prepared
sperm from each woman's husband, not the sperm from a
non-husband. Evaluation of APA titre after paternal
leukocyte immunization (PLI) treatment always uses
husband's sperm. This method involves washing the
sperm with buffer and then observing autoagglutination
reaction under a microscope.

The regulatory T cell population was analysed by flow
cytometry with a human FoxP3 staining kit from Biotech
and Device. IL-10 was detected in serum samples using an
Abcam Human ELISA kit. Two analyses were carried out
on each sample, one at the beginning of induction and
the other after PLI had been performed three times.
Exclusion criteria in this study were subjects who failed to
complete PLI treatment. Data were analysed with IBM
SPSS version 25.0. Wilcoxon and Spearman correlations
were used for analysis. Differences were considered
significant at p<0.05.

Results

The results for 12 study group samples are shown in
Table-1.

Significant decrease was noted in ASA titres between
baseline and post-PLI measurements (p = 0.002). All
respondents experienced a decrease in ASA titre after PLI.
A significant decrease was also noted for regulatory T cell
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Table-2: Spearman correlation test results for IL-10 levels and regulatory T-cell
populations in women with unexplained infertility at Sayyidah Mother and Child
Hospital in 2018.

Regulatory T cells population

IL-10 levels r -0,817
p 0,004
n 9

Table-3: Spearman test results for correlation of regulatory T-cell populations and IL-
10 levels with ASA in women with unexplained infertility at Sayyidah Mother and Child
Hospital in 2018.

ASA

-0.402
0.098
12
0.573
0.026
12

Regulatory T-cell population

IL-10 levels

ST = DT =

population between baseline and post-PLI measurements
after the decline in ASA (p = 0.023); however, only 9
respondents experienced a decrease in regulator T cell
population after the decline in ASA. The other 3
respondents experienced an increase in regulator T cell
population after the decline in ASA.

A correlation test between the levels of regulatory T cell
populations and IL-10 was performed on 9 respondents
who experienced a decrease in regulator T cell
population after a decline in ASA. The results are shown
in Table-2.

Table-2 shows a strong and statistically significant
negative correlation between population of regulatory T
cells and IL-10 levels (p = 0.004, r =-0.817).

The correlation between ASA, IL-10 levels and regulatory
T cell population is shown in Table-3.

Discussion

Table-1: Baseline values for antisperm antibody (ASA) titres, regulatory T-cell populations and IL-10 in women with unexplained infertility following induction with paternal

lymphocyte immunisation (PLI) at Sayyidah Mother and Child Hospital in 2018.

n Median (minimum-maximum) Mean + SD p
Baseline ASA titres 12 139,264 (2,048-1,048,576) 266,410.7 + 384,098.4 0.002
ASA titres after PLI 12 1,024 (128-65,536) 11,434.7 +19,872.9
Baseline regulatory T cell population (%) 12 1.9(0.7-12.1) 3.19+335 0.023
Regulatory T cells population after decrease in ASA titres (%) 12 1.2(0.2-3) 1.36 £0.96
Baseline IL-10 level (pg/ml) 12 9.73(0.87-298.84) 4138 +83.54 0.388
IL-10 level after decrease in ASA titres (pg/ml) 12 8.19(0.79-529.89) 66.79 = 150.13
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A significant difference (p = 0.023) was found between
regulatory T-cell population at baseline and after the
decline in ASA due to PLI. A correlation was noted
between the decrease in regulatory T cell population and
decreasing interleukin 10 levels. The decrease in
regulatory T-cell population paralleled the decrease in
ASA titre in 9 of the 12 study subjects. This response of T-
cell population could therefore be explained either by a
correlation with decrease in ASA titre and no effect of IL-
10 or by a correlation with IL-10 level and no effect of ASA
titre. A high serum level of IL-10 could inhibit the
differentiation of Th1 cells into regulatory T cells.

The reduction in ASA induced by PLI in wife did not
appear to have a direct effect on cellular immunity, and
especially on levels of regulatory T cells, in this research.
Decreased ASA instead affected humoral immunity, as
indicated by changes in IL-10 (p = 0.026, r = 0.573). The
regulatory theory on T helper cells is that IL-10 is
produced by antigen presenting cells (APCs) and Th2 cells
to inhibit the cytokines secreted by Th1 cells.’® The Th1
cells that would ordinarily differentiate into regulatory T
cells are suppressed by secretion of IL-10 by the Th2 cells.
Regulatory T cells are known to play a role in protective
immune responses through increases in Th1 or Th17
responses.'!

Regulatory T cells serve as immunoregulators and induce
immune tolerance. About 5-10% of CD4+ T cells are
regulatory T cells that express CD25+FoxP3+.12
Regulatory T cells inhibit proliferation and production of
cytokines by CD4+ and CD8+ cells,' production of
immunoglobulins by B cells, cytotoxic activity of natural
killer (NK) cells and dendritic cell maturation. These
responses in turn lead to immune tolerance.' However,
besides cytokines (in this case, IL-10), other factors, such
as adipokines, pregnancy hormones and seminal fluid,
also have immunoregulatory activity and influence the
success of pregnancy by increasing the number and
activity of regulatory T cells.’>

IL-10 is an anti-inflammatory cytokine produced by Th2
cells and inhibits the action of pro-inflammatory
cytokines such as IL-1, IL-6, IL-12 and TNF. IL-10 also
inhibits APCs by inhibiting major histocompatibility
complex (MHC) class Il expression and inhibiting the
action of co-stimulator molecules, such as CD 80 and CD
86. Biologically, IL-10 binds to IL-10R1 and IL-10R2
receptors that specifically initiate cascade signals. IL-10
activates the Janus kinase (JAK) and STAT pathways. In a
normal pregnancy, IL-10 increases during trimesters | and
Il, but not in trimester l11.6 IL-10 can normalize blood
pressure and endothelial function in pregnancy-induced
hypertensive rats and may be beneficial in women with
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hypertensive disorders of pregnancy.'”” Hypothesised
that alteration in expression of IL-10 is also associated
with the incidence of the complications, regulation of
IL10 expression during normal pregnancy is cautiously
regulated.’® In the absence of a high serum level of IL-10,
regulatory T cells will increase if ASA decreases, whereas a
high serum level of interleukin 10 could inhibit this
increase in the regulatory T-cell population.

Conclusion

The decrease in ASA following PLI does not directly affect
regulator T cell population as a cellular immune response.
Instead, the decrease in ASA increases the serum IL-10
level as a humoral immune response, and this change in
IL-10 level decreases regulatory T cell population.

Acknowledgement: None to declare.
Disclaimer: None to declare.
Conflict of Interest: None to declare.

Funding Disclosure: This project was supported by
Beasiswa Unggulan Dosen Indonesia-Lembaga Pengelola
Dana Pendidikan (BUDI-LPDP) 2016.

References

1. Abdolmohammadi-Vahid S, Danaii S, Hamdi K, Jadidi-Niaragh F,
Ahmadi M, Yousefi M. Novel immunotherapeutic approaches for
treatment of infertility. Biomed Pharmacother 2016;84:1449-59.
doi: 10.1016/j.biopha.2016.10.062.

2. Isolation of mononuclear cells: methodology and applications.
[Online] 2010 [Cited 2020 November 16]. Avalaible from URL:
https://www.sigmaaldrich.com/content/dam/sigma-
aldrich/docs/Sigma-Aldrich/General_Information/1/ge-isolation-
of-mononuclear-cells.pdf

3. Pasaribu DMR. Mononucleus Cell Separation and Cell Culture for
Chromosome Analysis. J Kedokt Meditek 2012;18:20-5.

4. Cavalcante MB, Costa Fda S, Araujo Junior E, Barini R. Risk factors
associated with a new pregnancy loss and perinatal outcomes in
cases of recurrent miscarriage treated with lymphocyte
immunotherapy. J Matern Fetal Neonatal Med 2015;28:1082-6.
doi: 10.3109/14767058.2014.943175.

5. Cavalcante MB, Sarno M, Araujo Junior E, Da Silva Costa F, Barini R.
Lymphocyte immunotherapy in the treatment of recurrent
miscarriage: systematic review and meta-analysis. Arch Gynecol
Obstet 2017;295:511-8. doi: 10.1007/s00404-016-4270-z.

6. Liang X, Qiu T, Qiu L, Wang X, Zhao A, Lin Q. Female third
party lymphocytes are effective for immunotherapy of
patients with unexplained primary recurrent spontaneous
abortion: A retrospective analysis of outcomes. Eur J
Contracept Reprod Health Care 2015; 20: 428-37. doi:
10.3109/13625187.2015.1046593.

7. Chen JL, Yang JM, Huang YZ, Li Y. Clinical observation of
lymphocyte active immunotherapy in 380 patients with
unexplained recurrent  spontaneous abortion. Int
Immunopharmacol 2016; 40: 347-50. doi:
10.1016/j.intimp.2016.09.018.

8. Liu Z, Xu H, Kang X, Wang T, He L, Zhao A. Allogenic Lymphocyte
Immunotherapy for Unexplained Recurrent Spontaneous



5-98

10.

11.

12.

13.

Abortion: A Meta-Analysis. Am J Reprod Immunol 2016;76:443-53.
doi: 10.1111/aji.12511.

Wilczy?ski JR, Radwan P, Tchérzewski H, Banasik M.
Immunotherapy of patients with recurrent spontaneous
miscarriage and idiopathic infertility: does the immunization-
dependent Th2 cytokine overbalance really matter? Arch
Immunol Ther Exp (Warsz) 2012;60:151-60. doi: 10.1007/s00005-
012-0161-6.

Jackson JD. Chapter 3 - Immunology: Host Responses to
Biomaterials. In: Lee SJ, Yoo JJ, Atala A, eds. In Situ Tissue
Regeneration: Host Cell Recruitment and Biomaterial Design, 1st
ed. London, UK: Elsevier Inc, 2016; pp 35-48.

Zhu J. Effector CD4+ T Lymphocytes. In: Reference Module in
Biomedical Research, 3rd ed. London, UK: Elsevier Inc, 2014;
pp 1-12.

Yang H, Qiu L, Di W, Zhao A, Chen G, Hu K, et al. Proportional
change of CD4+CD25+ regulatory T cells after lymphocyte
therapy in unexplained recurrent spontaneous abortion patients.
Fertil Steril 2009;92:301-5. doi: 10.1016/j.fertnstert.2008.04.068.
Proverb E. Chapter 9 - T Cell Development, Activation and
Effector Functions. In: Mak TW, Saunders ME, Jett BD, eds. Primer

14.

15.

16.

17.

18.

11th Malaysia-Indonesia-Brunei Medical Science Conference 2019

to the Immune Response, 2nd ed. London, UK: Elsevier Inc, 2014;
pp 197-226.

Saito S, Nakashima A, Shima T, Ito M. Th1/Th2/Th17 and
regulatory T-cell paradigm in pregnancy. Am J Reprod Immunol
2010;63:601-10. doi: 10.1111/j.1600-0897.2010.00852.x.

La Rocca C, Carbone F, Longobardi S, Matarese G. The
immunology of pregnancy: regulatory T cells control maternal
immune tolerance toward the fetus. Immunol Lett 2014;162:41-8.
doi: 10.1016/j.imlet.2014.06.013.

Cheng SB, Sharma S. Interleukin-10: a pleiotropic regulator in
pregnancy. Am J Reprod Immunol 2015;73:487-500. doi:
10.1111/aji.12329.

Tinsley JH, South S, Chiasson VL, Mitchell BM. Interleukin-10
reduces inflammation, endothelial dysfunction, and blood
pressure in hypertensive pregnant rats. Am J Physiol Regul Integr
Comp Physiol 2010;298:713-9. doi: 10.1152/ajpregu.00712.2009.
Mobini M, Mortazavi M, Nadi S, Zare-Bidaki M, Pourtalebi S,
Arababadi MK. Significant roles played by interleukin-10 in
outcome of pregnancy. Iran J Basic Med Sci 2016;19:119-24.

Vol. 71, No. 2 (Suppl. 2), February 2021



