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Evaluation of failed immunotherapy among
patients with negative APLA recurrent
spontaneous abortion by serum anticardiolipin
antibodies and mononuclear cell of Tim-1
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Abstract. - OBJECTIVE: The present study is
aimed to analyze the expression of serum an-
ticardiolipin antibody (ACA) and mononuclear
cells of Tim-1 among the patients with negative
anti paternal lymphocyte antibody (APLA) recur-
rent spontaneous abortion conducted by lym-
phocyte immunotherapy resulting in failure.

PATIENTS AND METHODS: 58 patients with
negative APLA recurrent spontaneous abortion
(RSA) who was diagnosed for the first time and
received lymphocyte immunotherapy in our hos-
pital were selected continuously. According to
the therapeutic outcome, the patients were di-
vided into success group with 31 cases and fail-
ure group with 27 cases. The positive rate of AP-
LA and ACA in serum were compared, as well
as the expressions of serum IL-6, IL-10, TNF-q,
and IFN-y were studied by the method of ELISA.
Furthermore, the ratios of CD4+CD25+ regulato-
ry T cells (Treg) were detected by flow cytome-
try, and mRNA expression levels of Tim-1 were
tested by the fluorogenic quantitative RT-PCR
method.

RESULTS: The positive rate of APLA after
treatments of both the groups were compared,
without any difference. The positive rate of ACA
in failure group before treatment was higher
than the data of after treatment, and the differ-
ence was statistically significant (p < 0.05). Af-
ter treatment, serum IL-6 and IL-10 levels of two
groups increased, TNF-o and IFN-y levels were
observed to be decreased in comparison with
the data before treatment. Furthermore, the im-
provement in success group was greater than
failure group, and the difference was statistical
significant (p < 0.05). After treatment, Treg pro-
portion of two groups increased compared with
before, and the proportion of success group was
greater than that of failure group; mRNA expres-
sion levels of Tim-1 in failure group before and
after treatment were higher than that of success
group, and the differences had statistical signif-
icance (p < 0.05).

CONCLUSIONS: High level of serum anticar-
diolipin antibody and mononuclear cell Tim-1
might lead to failed immunotherapy for the pa-

tients with negative APLA recurrent sponta-
neous abortion by influencing T lymphocyte im-
munity.
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Introduction

Recurrent spontaneous abortion (RSA) refers to
women with consecutive spontaneous abortions.
There are multiple causes responsible for the abo-
ve pathological state including corpus luteum in-
sufficiency, genital tract malformation, chromo-
somal abnormality, microbial infections, uterus
dysplasia, blood type mismatch between mother
and infant, immune disorders and other uncertain
factors'. Further, genetic expression abnormity
also plays an important role in the occurrence of
RSA, with the observation indicating RSA and
HLA immune response have some certain corre-
lation. The positive rate of a closed antibody that
is also known as anti paternal lymphocyte anti-
body (APLA) of patients is low, is the most pro-
minent manifestation of immunologic derange-
ment’. Lymphocyte active immunotherapy is an
important means of the same, and a large number
of clinical practices confirm that the pregnancy
success rate is 40-60%?°. With the deep research
of infertility, the function of serum anticardioli-
pin antibody (ACA) was brought to the forefront
gradually, which can result in infertility by cau-
sing organism hypercoagulability, germ cell flaw,
endometrium damage, intercellular information
transfer disturbs and placenta blood supply im-
pact®. Tim-1 gene is one of the members that were
found earliest in TMI family, which mainly invol-
ved in the proliferation and differentiation of T
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lymphocyte, influencing the balance between Thl
and Th2°. The present study is aimed to analy-
ze the expressions of ACA and Tim-1 among the
patients with negative APLA recurrent spontane-
ous abortion leading to novel ideas for the clinical
management of the above diseased state.

Patients and Methods

Patients

58 patients with negative APLA recurrent
spontaneous abortion who were diagnosed for
the first time and who received lymphocyte im-
munotherapy from January 2013 to January 2016
from our hospital, were selected continuously in
the present study. INcrLusion criTEria: 1) Conti-
nuous natural abortion occurred twice or above,
within 28 weeks for pregnant. 2) APLA was dia-
gnosed as negative for twice or 3 times continuo-
usly; 3) The karyotypes of both sides of husband
and wife were normal and the routine inspection
of husband’s semen was normal as well. 4) The
menstrual cycle and ovulation of patients were
normal. ExcrLusioN criTERIA: 1) The age was abo-
ve 40 years old. 2) The patients had reproductive
tract infection and autoimmune disease. 3) The
genital was malformation. 4) Husband suffered
from infectious diseases, such as hepatitis, HIV,
and syphilis. 5) Immune function drugs were ta-
ken within 3 months. According to the therapeu-
tic outcome, the patients were divided into suc-
cess group with 31 cases and failure group with
27 cases. The average age of success group was
(28.6+3.7) years old, with average abortion gesta-
tional weeks of (24.6+2.7), average abortion times
of (2.8+0.6), and average body mass index (BMI)
of (21.5+2.3) kg/m?; The average age of success
group was (29.7+£3.8) years old, with average
abortion gestational weeks of (23.8+£2.6), avera-
ge abortion times of (2.9+0.7), and average body
mass index (BMI) of (21.3£2.5) kg/m?; the baseli-
ne data of two groups was comparable.

Extraction of Lymphocyte

Sterilization centrifuge tube was applied to
dilute the heparin anticoagulation with normal
saline to strike and blend repeatedly. Another
centrifuge tube was taken, and 10 ml lymphocyte
separation medium was put in it under aseptic
conditions, with disposable sterilized straw ab-
sorbing 10 ml diluted anticoagulant to spread
on the layer of lymphocyte separation medium
slowly. Under the room temperature, lymphocyte

layer was extracted lightly and slowly by 3000 g
centrifugal for 30 mins, which was transferred
to another centrifuge tube. 10 ml sodium chlori-
de solution of 0.9% was used to clean by 2000
g centrifuge for 10 mins, and the supernatant
was abandoned. The final concentration of lym-
phocyte was adjusted to (200-00)x105/ml, with a
cell suspension of about 1-2 ml.

Therapeutic Process

Qualified lymphocytes suspension was ex-
tracted with injector as standby application, whi-
ch was injected subcutaneously with multipoint to
the patients (each arm for three needles, six need-
les altogether). The injection site was epidermis of
inner forearm, left arm for the first time and right
arm for the right arm with alternate injection. The
treatment was conducted every two weeks, and
the patients received micro-lymphocyte cytotoxic
test after twice treatment, if dead cells were abo-
ve 10%, treatment would stop, and patients would
be suggested to prepare pregnancy and concei-
ve within 6 months. If dead cells were less than
10%, treatment would continue for twice after
two weeks; then, the patients would be suggested
to prepare pregnancy. When the gestational week
is 5 weeks after pregnancy, the treatment is stren-
gthened at the continuous rate of once every three
weeks and it was continued until the 16" gesta-
tional week. Then pregnant women were prece-
ded with B ultrasound on the abdomen at fixed
period, if the examination of B ultrasound was
normal when the gestation period was above 12
weeks, the treatment would be successful; if the
embryo was diagnosed as non-development by B
ultrasound or early spontaneous abortion occur-
red, the treatment would be a failure.

Observation Index and Detection Methods

The ELISA kit was bought from Sigma-Aldri-
ch Company in St. Louis, MO, USA, and the ope-
ration was performed following the instructions.
2 ml was separated after lymphocyte chroma-
tography and Treg-specific marks, and the flow
cytometry was brought from Beckman Coulter.
2 ml was isolated by mononuclear cell, RNA
extraction (kit was brought from Beijing Biyun-
tian, China), concentration, purity and integrity
detection, synthesis cDNA (reverse transcription
kit was bought from Invitrogen, Carlsbad, CA,
USA), PCR amplification (PCR amplification de-
vice was brought from Beijing Liuyi Factory, and
primer design was finished by Sangon Technology
co., Ltd. (Shanghai, China) amplification system,
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Table I. Comparison of positive rate of APLA and ACA
before and after treatment (%).

APLA ACA ACA
before before after
Groups Case treatment treatment treatment

Success 31 25 (80.6) 9 (29.0) 309.7)
group

Failure 27 20(74.) 15 (55.6) 12 (44.4)
group

e 0.358 4.185 9.098

p 0.549 0.041 0.003

and the parameter were set up according to the in-
structions), electrophoretic bands (electrophoretic
apparatus was bought from Bio-Rad Company,
Hercules, CA, USA), Image J software (Leica
Co., NuBloch, Germany) was used to analyze and
the results were presented by 2-**Ct method.

Statistical Analysis

Software SPSS 20.0 (SPSS Inc., Chicago, IL,
USA) was used to process data, and the recorded
data was presented by meantstandard devia-
tion. Comparison between groups took indepen-
dent-sample #-test, and comparison in one group
applied paired r-test to detect. Enumeration data
was showed by case or rate (%), and comparison
between groups took y>-test; p < 0.05 meant that
the difference has statistical significance.

Results

Comparison of Positive Rate of APLA and
ACA Before and After Treatment

The positive rate of APLA after treatment of
two groups was compared, without any differen-
ce. The positive rate of ACA in failure group be-
fore treatment was higher obviously than the data
of after treatment, and the difference was statisti-
cally significant (p < 0.05) (Table I).

Comparison of Expression Level of
Serum IL-6, IL-10, TNF-o. and IFN-y

After treatment, serum IL-6 and IL-10 level of
two groups increased, TNF-a and [FN-y level de-
creased compared with the data before treatment,
and the improvement of success group was grea-
ter than failure group’s, difference with statistical
significance (p < 0.05) (Table II).

Comparison of Serum Treqg Proportion
and mRNA Expression Level of Tim-1
After treatment, Treg proportion of two groups
increased compared with before, and the propor-
tion of success group was greater than that of fai-
lure group; mRNA expression level of Tim-1 in
failure group before and after treatment was hi-
gher than that of success group, and the difference
had statistical significance (p < 0.05) (Table III).

Discussion

Pregnancy is similar to allograft, so the
mother body will not reject fetus under normal
circumstances, and the immune cells can main-
tain the immune balance of maternal-fetal inter-
face by the immune regulatory networks. Once
the immune balance between mother and fetus
is disturbed, immune adjustment disorder might
lead to rejection reaction of fetus resulting in
spontaneous abortion®’. Recurrent spontaneous
abortion caused by negative APLA is usually
handled with active immune therapy by adop-
ting the lymphocytes of spouse or closed relative
in blood relationship®. The mechanism of im-
mune therapy includes injecting specific antigen
into patient’s body, as a kind of sensitinogen to
trigger sensitization response of patient.

The patients will generate specific immune fac-
tor by their own immune system response, which
increases the immunoreactivity of patients to pre-
vent fetus paternal antigen or embryo from identi-
fied and damaged by immune system of patients.

Table Il. Comparison of expression level of serumIL-6, IL-10, TNF-o and IFN-y (ng/L).

IL-6 IL-10 TNF-a IFN-y

Before After Before After Before After Before After
Groups treatment treatment treatment treatment treatment treatment treatment treatment
Success group  23.6+5.2 54.747.6 13.8+3.6 35.6+4.2 62.3£7.6 32.6+4.5 54.9+6.8 25.8+3.9
Failure group  24.34+5.3 28.5+5.5 15.6+3.7 19.743.8 61.5+7.3 53.2+6.6 53.8+6.5 46.9+54
t 0.126 4.628 0.215 4452 0.232 5.102 0.168 5.326
p 0.903 0.030 0.867 0.033 0.759 0.026 0.865 0.024
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Table Ill. Comparison of serum Treg proportion and mRNA expression level of Tim-1.

Treg Proportion (%)

Tim-1 mRNA

After treatment

Before treatment After treatment

33.6+4.2
15.843.8

Groups Before treatment

Success group 12.4+3.5

Failure group 13.3£3.6

t 0.326 5.257
V4 0.645 0.025

0.3265+0.1025 0.2157+0.0638

0.44524+0.1324 0.4265+0.1526
5.326 5.568
0.022 0.018

The CD4+CD25+ regulatory T cells in patients
got elevated by immune therapy, thereby, helped
in immunological tolerance on local maternal-fe-
tal interface and hence maintained normal pre-
gnancy process’. Furthermore, the ancillary cells
of Thl in patient’ body could secrete TNF-a and
IFN-vy, which could inhibit the normal secretion
of endometrium, leading to immune injury for
trophoblast cell, hampering growth of embryo
finally'*'?. Lymphocyte active immunotherapy is
also effective in suppression of auxiliary cell of
Thl leading to a successful pregnancy'.

The anticardiolipin antibody is often not iden-
tified by the immune system, but on its exposure,
it would combine with the phospholipid composi-
tion on the surface of patient’s uterus and placenta
blood vessel endothelium leading to hypoxia whi-
ch final cause spontaneous abortion'. It could also
cause germ cell defects and endometrial damage
leading to the occurrence of autoimmune disea-
ses’®. Further, ACA could influence the up-regu-
lated expression of costimulatory molecules PD-
L1 in the activation process of T cells generating
lethal effect for embryo and fetus'®. Tim-1 gene
on CD4+T cell surface has selective expression
that can promote the activation of CD4+T cell and
secrete cytokine'”. When the expression of TMI-1
is regulated up, the IFN-y synthesis capacity of T
cell would strengthen, and would generate immu-
ne injury for trophoblast cells, hampering the nor-
mal embryonic implantation and development'®.

Conclusions

From this research, we can conclude that the
positive rate of APLA after treatment of two
groups was compared, without any difference.
The positive rate of ACA in failure group befo-
re treatment was higher obviously than the data
of after treatment. After treatment, serum IL-6,
IL-10 levels and Treg of two groups decreased
significantly in comparison to success group. On

the other hand, TNF-a and IFN-y level increased,
mRNA expression level of Tim-1 in failure group
before and after treatment was higher than that
of success group, the difference with statistical
significance. Furthermore, besides APLA, high
expression of serum anticardiolipin antibody and
mononuclear cells Tim-1 could lead to immune
treatment failure for the patients with negati-
ve APLA habitual abortion by affecting T lym-
phocyte immune, which might become a new in-
tervention target to improve successful pregnancy
for the patients with habitual abortion.
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