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Abstract
Introduction: Anti-coagulant unfractionated heparin of low molecular
weight (ACUHlmw) therapy is popularly practised in the therapy of recurrent
miscarriages (RMC) due to its anti-coagulant properties. However, several
in vitro investigations have hypothesized about the possible immunological
effects of ACUHlmw.
Material and methods: We examined pregnant women with cryptic RMC
(cRMC) to determine whether ACUHlmw could regulate the immune reaction
in vivo during their pregnancy. In this study, a total of 51 women were subjected to tinzaparin and 48 patients were considered as control women on
the basis of an open single-centre randomized controlled trial. During different fertilization weeks (FW) 7, 19, 29, and 35 plasma samples were acquired
for eleven chemokine and cytokine levels and then investigated by multiplex
bead technology and selected to portray T-helper subset-related immunity.
Results: We did not find any difference in chemokine C-C motif ligand-2,
-17, -22, chemokine C-X-C motif ligand-1, -8, -12, -13 or cytokine interleukin-6 when a mixed linear model test was carried out on ACUHlmw in both
the study and control women. However, differences were observed in the
mixed linear model test on ACUHlmw in both the study and control women
during pregnancy of the Th1/Th17 related chemokine C-X-C motif ligand-10
(p = 0.01), -11 (p < 0.001) and chemokine C-C motif ligand-20 (p = 0.04) respectively.
Conclusions: A positive outcome of ACUHlmw therapy in vivo was observed,
thus establishing its potential proinflammatory effect. During 2 nd and 3 rd trimesters, the observed harmonious enlargement in Th1/Th17 related chemokine and cytokine levels does not recommend a fruitful immunological impact of ACUHlmw therapy in vivo.
Key words: Th1/Th17, chemokine, cytokines, anti-coagulant unfractionated
heparin, cryptic recurrent miscarriages.

Introduction
According to the earlier reported guidelines, practice of anti-coagulant
unfractionated heparin of low molecular weight (ACUHlmw) based therapy for women who suffered cryptic recurrent miscarriage (cRMC) is not
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fruitful due to the data showing that its therapy
does not lead to enhancement in live births. Still,
ACUHlmw therapy has been used in the medical
field for the therapy of cRMC [1, 2]. However, the
reason behind this much less support for this therapy is the variations in the explanation of cRMC,
disparity in examination patterns, haphazard therapy and screening methods in the available reports
[3–7]. Recently heparin has been utilized in different types of cells due to its anti-coagulation properties in other medical fields [8, 9].
We know that various types of immune response
are present in different subsets of T-helper (Th) cells
in chemokines such as Th1-, Th2- and Th17-associated immunity [10–13]. Further, chemokines and cytokines act as markers of various types of immune
effects because of their presence at assessable levels in plasma [14–16]. The chemokine C-X-C motif
ligand-10 and -11 bind C-X-C motif receptor-3 are
interferon gamma induced chemokines and hence
their role in engaging Th1 cells is very significant [11,
12, 17]. However, the cytokine interleukin-17 induced chemokines C-C motif ligand-20 and -1 play
a crucial role in enlistment of Th17 cells, showing
C-C motif receptor-6 as the receptor for chemokine
C-C motif ligand-20 [16–18].
Chemokine C-C motif ligand-2 has an important part in M2-related fetal tolerance in pregnancy
and Th2 cells are also activated and recruited by
chemokine C-C motif ligand-2 [19]. In short, with
the help of this study, we found that Th1/Th17 related immunity is unfavourable for a successful
pregnancy while the enhancement of regulatory
T cell and Th2 associated immunity is favourable for
a successful pregnancy. Particularly, in the current

era it is observed that enhancement of Th1/Th17
related immunity is associated with cRMC [20–22].
To the best of our knowledge this is the only report in which immunological effects of ACUHlmw
in pregnant Chinese women with cryptic recurrent
miscarriages have been studied during pregnancy in vivo. Additionally, during the entire period of pregnancy plasma levels of cytokines and
chemokines were measured in ACUHlmw with respect to the study and control women.

Material and methods
Study design
Our investigation has been approved by our
institutional review board. A study cohort of pregnant women with a history of cRMC was designed
in such a way that those women were recruited
between 1st April, 2017 and 31st December 2018
for our analysis. Only those participants who had
a history of 4 or more instinctive successive abortions in the past before 23 weeks of fertilization
(FW) and with an unknown cause of recurrent
miscarriages were eligible to participate in this
study. Another inclusion criterion was the history of cRMC in pregnant women as recommended
previously by healthcare centre(s). For this study,
we selected pregnant women only once their
pregnancy was confirmed with the help of ultrasound. This study is totally based on their medical
records and history of participating women and
only those women were included in this study
who were ready to participate and then inclusion
and exclusion criteria were applied to them (Table I).
First of all, according to national instructions all

Table I. Characteristic features of the participants of our study
Characteristics@

Control (n = 48)

Study* (n = 51)

P-value

Age

32.6 ±4.1

32.9 ±4.4

0.91

Body mass index

23.8 ±3.9

24.7 ±4.1

0.31

Pregnancy

4.3 ±1.2

4.9 ±1.9

0.20

Miscarriage history

3.4 ±1.1

4.1 ±1.8

0.27

24

21

0.37

(0.7 ±0.8)/16/4/1

(0.9 ±0.8)/19/7/1

0.41

7.1 ±1.8

6.8 ±1.5

0.49

RMC
Live births’ history
(overall/1/2/3)#
Beginning FW
Inclusion criteria

For more than or equal to eighteen years but less than forty-two years of age.
Informed consent from all the participating women. For more than or equal to three RMC.
If the reason of RMC was unknown.

Exclusion criteria

If the reason of RMC was known. Any kind of infection/autoimmunity/kidney disease/
neurological treatment diagnosed. Diabetic patients. Hyperthyroidism. Smoking habit.

Discontinuity criteria

Any kind of severe complications raised after administration of tinzaparin was observed.
If the patient was found to have other anticoagulant protocol from any other institution.

In terms of mean ± standard deviation. *To anti-coagulant unfractionated heparin of low molecular weight (ACUHlmw) treatment. RMC
– recurrent miscarriage. #Child or children. FW – fertilization week.
@
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participating women underwent standardized
diagnostic workup, along with the following:
1) gynaecological investigation, 2) sonohysterography, 3) parental karyotype, 4) board of endocrine evaluation, 5) vaginal ultrasonography,
6) hypercoagulability panel. The main aim of this
study was to find out and verify the main source
of RMC. Although all the aforementioned causes
of RMC were eliminated, women were diagnosed
with cRMC and only those women formed part
of this study. At the time of inclusion, we acquired
well-informed written consent of all the women and carefully cross-examined them. Before
registration written consent was provided by all
the patients.
Exclusion
(n = 48)
Eligibility survey
(n = 147)

Random
selection
(n = 99)

In the beginning, the screening process was
done with total of 147 women, but we randomly selected 99 women who further participated
in this study. Out of 99 subjects, 51 women were
considered as the study group and the remaining
48 were considered as the control group. In Table I,
characteristic features of participating women are
presented. During the study 8 women were eliminated from the study due to absence of consent to
the study protocol and due to their critical health
conditions (Table I, Figure 1). Hence only 91 women completed the study. Miscarriage occurred in
7 women and then 84 women continued their
pregnancy above 23 FW (Table II). Further, 6 more
women were eliminated from the investigation

Grade I
(subjected women)
(n = 51)

Subjectes during
follow-up
(n = 47)#

Total subjected
women
(n = 39)*

Grade II
(controlled women)
(n = 48)

Controls during
follow-up
(n = 44)**

Total controlled
women
(n = 39)@

Due to discontinuity 4 women were excluded. *Out of 8 women, 4 were excluded due to missing samples and 4 were excluded due to
miscarriage. **Total 4 women didn’t turned up due their critical health conditions. @Out of 5 women, 2 were excluded due to missing
samples and 3 were excluded due to miscarriage.
#

Figure 1. Hierarchy chart to represent the pregnant women’s participation in our study

Table II. Outcome of pregnancy of the participants of our study
Outcome of pregnancy

Control (n = 48) (%)

Study@ (n = 51) (%)

P-value

Live births

44 (91.7)

45 (88.2)

0.98

Normal birth

34 (70.8)

27 (52.9)

0.21

Surgical birth

8 (16.7)

14 (27.4)

0.24

2 (4.2)

4 (7.8)

0.67

Instrumental vaginal birth
Full-term labour
Pre-term labour

a

42 (87.5)

45 (88.2)

0.91

b

7 (14.6)

7 (13.7)

0.98

c

c

Preeclampsia/eclampsia#

1 (2.1)

2 (3.9)

0.98

Small-for-fertilization-age!

0

3 (5.9)

0.19

3511 (529)

3585 (917)

0.90

Fertilization diabetic

1 (2.1)

0

0.51

Post-natal blood loss*

2 (4.2)

0

0.19

0

1 (2)

0.98

Weight of infant at birth

d

Placental abruption
Intrauterine fetal demise

1 (2.1)

1 (2)

0.98

Stillbirth

1 (2.1)

0

0.98

5 (9.8)

0.98

RMC

e

3 (6.3)

Fertilization week more than 37. Fertilization week less than 37. It also included the cases of intrauterine fetal demise. dIn this case
the values represent weight in grams (mean). eIt included live birth. @To anti-coagulant unfractionated heparin of low molecular weight
(ACUHlmw) treatment. # and ! cases had different women participants. *More than 1 L. RMC – recurrent miscarriage, FW – fertilization week.
a

b

c
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with respect to analyses of cytokines and chemokines due to loss of their blood samples.

Drug administration
A total of 99 qualified women were assigned to
two groups, i.e. group 1 and group 2, after the confirmation of pregnancy, which was confirmed by
ultrasound test. Group 1 (study group) of ACUHlmw
included 51 women who were subcutaneously injected with tinzaparin sodium (INNOHEP 4500 IU*;
Guangzhou Pharmaceuticals, China) daily until
FW 37. For group 2 (control group) women both
active therapy and placebo were not applied in
the selected 48 women.
All registered women were randomised
through sequentially arranged sealed covers
which were opened consecutively at the insertion
end. In two different examination groups women
were haphazardly designated according to the interference category noted on the sealed cover. After this point, no modification was incorporated
in the allotment process. Possible immunological
outcome of ACUHlmw in vivo was referred as the
main estimated consequence of this work. All scientific results were demonstrated including the
terms of miscarriage rate, repetition of pregnancy
obstacles, and/or any harmful impact of the medicine, used in the therapy, to the mother or to her
infant.

Sonographic analysis
During this examination the national guidelines
regarding antenatal care were pursued by the entire examination associates via a routine ultrasound
test at FW 19–23, 9 postnatal weeks, during pregnancy midwife check-ups, blood sampling (PAPP-A,
hCG) and supplementary chromosome (13, 18, 21)
test with combined ultrasound. Furthermore, at FW
11 and 13 levels transvaginal ultrasound screening
was performed in all the women. According to national guidelines, at FW 19–23 level, some important test or scans were performed including routine
ultrasound, cardiotocography (CTG), development
assessment in 31 and 35 weeks, omphalic doppler
assessment and cross examination at every level
of scan for any hostile circumstance. In these examinations, women’s antenatal data were entered
on a data collection sheet including side effects
of medicine, fetal viability and any other issues at
each and every visit up to 14–21 days of miscarriage. In the above examination, if we did not find
any abnormal value then there was no need to do
further haematological check-ups.

Plasma samples collection
For this study, we collected blood samples of 99
women who had a past history of cRMC. To de-
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termine the immunological response of ACUHlmw
therapy in women with cRMC, we collected blood
from them. During 4 different FW of pregnancy
these samples were collected from the women,
at the time of women’s inclusion, without giving
therapy to women (average FW 7, FW 19, FW 29
and FW 35) and after 14 days postnatally. Here we
noted one more important thing about this sample collection process: that if a woman suffered
from miscarriage after the first sample collection
then we would not be able to collect a second
sample for further investigation. Women who suffered miscarriages were not allowed to participate
further in this study as to determine the response
of ACUHlmw during pregnancy it was important to
analyse data in pairs.

Immunological assessment of anti-coagulant
unfractionated heparin of low molecular
weight study versus control women in vivo
We performed the measurements of cytokines
and chemokines with multiplex bead assay using
the Luminex 200 IS system (Millipore) installed
with the MasterPlex QT 2010 software (MiraiBio).
As per the protocol of the manufacturer (Millipore,
Merck KGaA, Darmstadt, Germany), we used multiplex bead assay kits for immunological assessment of ACUHlmw in vivo by analysing plasma
samples with respect to the following analyses:
chemokine C-C motif ligand-2, -17, -20, -22 and
chemokine C-X-C motif ligand-1, -8, -10, -11, -12,
-13 and cytokine interleukin-6 with respective limit of detection values (all values are shown in pg/
ml) as 15, 1.1, 9.2, 15.0, 15.0, 1.5, 15.0, 7.2, 3.7, 3.7,
1.5 (Table III). These analyses further represented
the inflammation and immunity with respect to
the following subsets of T helper (Th) cells: Th1
(chemokine C-X-C motif ligand-10 and -11), Th2
(chemokine C-X-C motif ligand-17 and -22), Th17
(chemokine C-X-C motif ligand-1 and -8 and C-C
motif ligand-20), as well as B cells (chemokine
C-X-C motif ligand-13), general inflammation
(cytokine interleukin-6, chemokine C-X-C motif
ligand-8), monocyte recruitment and Th2/antiinflammatory (chemokine C-C motif ligand-2) and
monocyte/T cell recruitment and Th2 (chemokine
C-X-C motif ligand-12).

Statistical analysis
In earlier investigation it was observed that 82
women were enough for the detection of a 40%
rise or reduction in immunological specification
with 75% of capacity. According to the Kolmogo
rov-Smirnov test, we found that the data were
not typically classified on the basis of chemokines and cytokines. To find out the variation in
the chemokines and cytokines during pregnan-
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140,
125–153;
0.612 (100)

144,
127–161;
0.621 (100)

At FW 29

At FW 35

Th2

150,
135–166;
0.621 (100)

At FW 35

Association

149,
133–167;
0.612 (100)

At FW 29

15

164,
149–181;
0.851 (100)

At FW 19

LOD

152,
137–170;
0.311 (100)

Beginning

a

Th2

1.1

5.9,
4.7–7.1;
0.713 (100)

6.6,
5.1–8.2;
0.812 (100)

8.7,
7.0–10.3;
0.921 (100)

10.1,
8.2–11.3;
0.361 (100)

5.2,
4.6–6.4;
0.713 (100)

6.2,
4.9–7.5;
0.812 (100)

8.7,
6.9–10.3;
0.921 (100)

10.5,
8.5–13.5;
0.361 (100)

-17

Th17

9.2

5.8,
5.3–6.6;
0.051 (39)

5.6,
5.2–6.1;
0.962 (11)

5.9,
5.3–6.7;
0.032 (17)

6.3,
5.5–7.5;
0.585 (19)

5.2,
5.2–5.2;
0.051 (22)

5.5,
5.2–6.5;
0.962 (5)

5.2,
5.2–5.2;
0.032 (0)

5.8,
5.3–6.7;
0.585 (16)

-20

Chemokine C-C motif ligand-

Th2

15

435,
383–495;
0.589 (100)

451,
392–524;
0.291 (100)

554,
486–638;
0.209 (100)

644,
562–751;
0.315 (100)

414,
358–479;
0.589 (100)

398,
343–460;
0.291 (100)

485,
423–553;
0.209 (100)

560,
486–648;
0.315 (100)

-22

Th17

15

389,
287–513;
0.521 (100)

405,
300–543;
0.751 (100)

453,
350–579;
0.976 (100)

375,
287–476;
0.532 (100)

347,
279–441;
0.521 (100)

378,
295–480;
0.751 (100)

476,
377–615;
0.976 (100)

421,
337–535;
0.532 (100)

-1

–

1.5

8.3,
4.7–11.3;
0.163 (80)

7.7,
4.9–12.3;
0.191 (80)

8.1,
5.2–12.3;
0.131 (83)

9.0,
5.5–14.3;
0.091 (78)

13,
6.9–16.3;
0.163 (86)

13,
7.1–17.3;
0.191 (92)

13,
7.7–17.3;
0.131 (95)

14,
8.3–18.4;
0.091 (92)

-8

a

Th1

15

b

486,
418–556;
0.031 (100)

382,
329–433;
0.054 (100)

384,
340–432;
0.151 (100)

354,
306–406;
0.702 (100)

392,
341–448;
0.031 (100)

315,
281–351;
0.054 (100)

328,
277–395;
0.151 (100)

322,
278–362;
0.702 (100)

-10

Th1

7.2

56,
48–65;
0.009 (100)

45,
39–52;
0.029 (100)

44,
38–50;
0.131 (100)

31,
28–36;
0.511 (100)

41,
36–48;
0.009 (100)

33,
28–40;
0.029 (100)

36,
29–45;
0.131 (100)

28,
24–34;
0.511 (100)

-11

Chemokine C-X-C motif ligand-

Th2

3.7

1502,
1256–1820;
0.529 (100)

1503,
1290–1763;
0.594 (100)

1847,
1632–2081;
0.407 (100)

2071,
1851–2317;
0.612 (100)

1409,
1189–1666;
0.529 (100)

1364,
1114–1631;
0.594 (95)

1717,
1494–1981;
0.407 (100)

2030,
1770–2332;
0.612 (100)

-12

–

3.7

155,
115-213;
0.619 (100)

146,
109-200;
0.411 (100)

220,
166-301;
0.888 (100)

135,
97-192;
0.763 (100)

136,
104-177;
0.619 (100)

125,
98-158;
0.411 (100)

208,
161-268;
0.888 (100)

138,
99-186;
0.763 (100)

-13

Cytokine

–

1.5

6.9,
3.9-12;
0.188 (62)

7.0,
3.8-13;
0.290 (60)

9.1,
4.9-17;
0.421 (69)

10.1,
5.1-20;
0.502 (64)

15,
7.6-22;
0.188 (77)

13,
6.0-20;
0.290 (71)

14,
7.1-22;
0.421 (78)

16,
8.2-25;
0.502 (78)

Interleukin-6

a

Format of presentation of the data is as follows: geometric mean (in pg/ml), 95% CI; p-value (percentage proportion of detectable values). To anti-coagulant unfractionated heparin of low molecular weight (ACUHlmw)
treatment. FW – fertilization week, LOD – limit of detection (in pg/ml).

a

165,
145–187;
0.851 (100)

At FW 19

Study womenb

158,
138–176;
0.311 (100)

-2

Beginning

Control women

Outcomes

Table III. Outcomes related to anti-coagulant unfractionated heparin of low molecular weight study and control women in terms of chemokine and cytokine levels
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cy between both groups 1 and 2, a linear mixed
model test was used. In this study a post-hoc
test was preferentially performed (if p < 0.06) in
order to determine in which order and at which
point of time there was any kind of variation.
Due to the small percentage of samples with
detectable levels, we used Fisher’s exact test.
During this study we found that in the linear
mixed model test only 3 chemokines were greater than the value of 0.06. Further, to find out
the variation in chemokine and cytokine levels
at inclusion and after 14 postnatal days, we used
Student’s t-test.

Results
Study population characteristics
In our study, total participating women numbered 99 and those were differentiated into two
different groups: 51 women in the study group
(Group 1) and 48 in the control group (Group 2)
(Figure 1). In this study both the groups were
congruent with respect to their number of earlier miscarriages, fertilization ages, body mass
index and parity. Both study and control women
had identical chance of miscarriage, 8.5% (4/47)
and 6.8% (3/44) respectively. Thus, chemokines
and cytokines were measured in 91 women but
8 women were excluded due to miscarriage and
6 women did not complete this study due to
missing samples (Figure 1). For more consistent
and decisive results chemokine levels were analysed and compared between women with a pregnancy more than FW 22 (n = 78) and women with
an advanced miscarriage. Between the groups,
45

Gynaecological outcomes

40

In this study, we found that both the study
(86%) and control (90%) groups had very positive
live birth rates. It was also observed that the premature birth rate was nominally high in women
with cRMC history. In both groups the premature
live birth rate was 12% and 13% respectively as
compared to the Chinese population’s live birth
rate (7.3%) [23]. In both the groups occurrence
of postnatal bleeding, placental abruption and
preeclampsia was found uniformly.

Proportion detected [%]

35
30
25
20
15
10

Challenging outcomes

5
0

Beginning

FW 18

Subjected

FW 28

FW 34

Controlled

Figure 2. Comparison between study and control
women with respect to chemokine C-C motif ligand-20 (in terms of % proportion of women participants as per post-hoc test)

6

we observed that only one chemokine, i.e. C-X-C
motif ligand-11, was different (Student’s t-test).
During this study we observed that chemokine
C-X-C motif ligand-11 was the single chemokine
which showed higher levels at inclusion between
the groups.
At FW 28 and FW 34 chemokine C-X-C motif
ligand-10 and -11 levels were relevantly high in
study women as compared to control women,
which was further confirmed by unpaired Student’s t-test. Later, a significant difference was also
observed during the mixed model test regarding
Th17 associated chemokine C-C motif ligand-20
between the study and control women (Figure 2).
Since in many samples chemokine C-C motif ligand-20 levels were found under the level of detection, for post hoc testing Fisher’s exact test
was applied and then we observed that Fisher’s exact test showed more samples in study
women with detectable levels in comparison to
control women (0% at both FW 19 and 35, in
control women vs. 15% and 12% at FW 19 and
35 in study women). When we compared study
and control groups with the help of linear mixed
models, we did not observe any variation in
the chemokine and cytokine levels from beginning to end of the pregnancy except for chemokine C-X-C motif ligand-10, -11 and chemokine
C-C motif ligand-20 (Table III). Hence further post
hoc testing was not required. In most of the samples investigated chemokine and cytokine were
present at measurable levels with the exception
of chemokine C-C motif ligand-20 (Table III). Between study and control women no significant
difference was noted regarding chemokine and
cytokine levels after 14 postnatal days.

During this study we did not find any severe
maternal incident. Two control women were found
with excessive bleeding at the time of childbirth
and 4 study women and 3 control women were
found with very limited vaginal bleeding. In
the control group 1 gastroschisis and in study
group 1 pleural effusion was observed with re-
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spect to fetal abnormality. In the control group no
case of intrauterine growth restriction was found
but in the study group 3 cases were found. On
the other hand, in each group 1 intrauterine fetal death occurred and neonatal death occurred
in 1 study woman. One of the ACUHlmw therapy
study women described soreness at the injection
site. We did not find any ACUHlmw therapy study
women who had anti-coagulant unfractionated
heparin induced thrombocytopenia. Women who
were pregnant for more than FW 23 had a lower geometric mean (25 pg/ml) as compared to
the women who were suffered from miscarriage
(45 pg/ml; detailed data not shown).

Discussion
In this study our main aim was to determine
the outcome of ACUHlmw therapy in pregnant
women with a history of cRMC in vivo. We found
that chemokine C-X-C motif ligand-10 and -11
(Th1 related chemokines) and chemokine C-C
motif ligand-20 (Th17 related chemokine) have
a symbolic boost in plasma levels in the 2nd and 3rd
phase of pregnancy in study women with ACUHlmw as compared to those in control women. In
this way, we may say that this study is the first
of its kind to report the assessment of immunological effects of ACUHlmw in vivo in women with
a history of cRMC. The advantage of this study is
that it is based on a randomized supervised longitudinal type sample study. Additionally, a proper
board of markers was used in this study.
Furthermore, the clinical implication of our
study is that as compared to control women, in
ACUHlmw study women increased plasma levels
of the Th1 related chemokine C-C motif ligand-10
and C-X-C motif ligand-11 were found in FW 29
and 35. The relevance and importance of this
result were supported by earlier reports which
showed that interferon gamma induced both
the Th1 related chemokines C-X-C motif ligand-10
and -11 [24, 25]. Another important thing about
ACUHlmw therapy is that it should be applied in
the early stage of pregnancy for the best results
due to early potential need of a Th1 response.
With the help of this study one more important
fact was observed: the women who had higher
Th1 related chemokine C-X-C motif ligand-11 levels (just before the therapy) were more prone to
miscarriage in comparison to the women whose
pregnancy continued even after FW 23. In the case
of Th17 related chemokine C-C motif ligand-20
the plasma levels were greater than the limit
of detection at FW 19 and 35 in ACUHlmw treated
study women in comparison to the control women.
This result is quite congruent with a similar kind
of report in which non-pregnant subjects having a past history of cRMC had an enhanced

level of Th17 associated chemokine C-C motif ligand-20 [26].
The limitation of this study is that during the
analysis fetal-maternal interface environment
was not expressed by the peripheral blood sample. However, another limitation was found, as our
result with respect to the association between the
potentially pro-inflammatory effect and Th-related
effect of ACUHlmw in vivo is quite contradictory
to the previous result in which anti-inflammatory
potential was observed [27–30]. Thus, we may say
that we are unable to establish any outcome in
this regard. The present examination did not cover
the evaluation of markers of regulatory T cells due
to lack of an exclusive chemokine receptor profile.
In this examination our main aim was to investigate immunological effects of ACUHlmw therapy
and not to find out whether any kind of clinical
implication is possible in pregnant Chinese women with cRMC or not. We also observed that during
the 2nd and 3rd trimester of pregnancy immunological variations do not support the use of ACUHlmw
as an anti-inflammatory response. Our work can
be further extended towards the investigation
of the theory related to the use of ACUHlmw-allied
pro-inflammatory upshot to improve the RMC’s
implantation procedure.
In conclusion, with the help of this study we
found a positive outcome of ACUHlmw therapy in
vivo and thus established its potential proinflammatory effect. However, during the 2nd and 3rd trimesters of pregnancy the harmonious enlargement in
the Th1/Th17 related chemokine and cytokine levels
recommended a hostile consequence in the form of
a failed immunological impact of ACUHlmw therapy.
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