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Several articles have demonstrated an association between spontaneous miscarriage and elevated counts of cluster of dif-
ferentiation CD36 natural killer cells, as well as elevated levels of interleukin-2 (IL-2), IL-7, and hematological disorders.
The objective: to evaluate the role of CD56, IL-2, and IL-7 changes in women with spontaneous miscarriage who do not
suffer from any chronic diseases.

Materials and methods. The research was performed in Al-Yarmouk Teaching Hospital and Al-Elwiya Teaching Hospital
from October 2024 to June 2025. The study included 30 women with spontaneous miscarriage: group 1 (G1) — 16 women
who had a spontaneous miscarriage between 6 and 9 weeks, group 2 (G2) — 14 women who had a spontaneous miscar-
riage between 10 and 14 weeks. The control group (CG) involved 20 healthy women who had term birth. All the women
had no any chronic diseases, thyroid problems, blood clotting, TORCH-infections (Toxoplasmosis, Other Infections, Ru-
bella, Cytomegalovirus, Herpes Simplex Virus) or other diseases. Tissue samples from women who had miscarriages and
the placental tissue from the CG were preserved in 10% formalin for immunohistochemical staining. Additionally, serum
samples were analyzed to detect IL-2 and IL-7 using enzyme-linked immunosorbent assay (ELISA). The Sysmex XP-300
hematology analyzer performed hematological analyses.

Results. The results showed an increase in CD36 expression in miscarriage tissue in women in G1 compared to G2.
Additionally, we found no significant differences between G1 and G2 in IL-2 levels. However, IL-7 showed substantial
differences between the two groups. On the other hand, we found significant difference on IL-2 and IL-7 concentrations
between the study groups and the CG (term birth). White blood cell counts, lymphocyte counts, and neutrophil counts
showed no significant differences between G1 and G2. However, significant difference was observed between the study
groups and the CG in white blood cells, neutrophil, and platelet counts, but no significant difference was found for lym-
phocytes. In contrast, platelet counts revealed significant differences between the G1 and G2.

Conclusions. The data obtained in our study may indicate a relation between spontaneous miscarriage and immunological
disturbance. A positive relation was also found between spontaneous miscarriage and inflammation.
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AocnipxeHHa 3Ha4yeHHs CD56, 1J1-2 Ta IJ1-7 B ipakCbKuX XIHOK 3i CMOHTaAaHHUM BUKUOHEM
H. E. Mohammed, S. A. H. AL-Sharqi, B. H. Hameed

Pesynsratnn KiJIbKOX MOCTIKEHDb TTPOJEMOHCTPYBAIN 3B’ 30K MK CIIOHTAHHUM BUKWIHEM 1 MiJBUIIEHOIO KiJBbKICTIO TPH-
POIHUX KJIITHH-KiNepiB KaacTepa mudepentiaiii CD56, a Takox mizBuinenuMm piBaem inrepreiikiny-2 (1JI-2), 1JI-7 i rema-
TOJIOTIYHUMU PO3JIaJJAMH.

Mema docnioncenns: oninuru posb CD56, 1J1-2 ta IJI-7 y XKIiHOK 3i CIIOHTAaHHUM BUKHIHEM, SIKI HE MAiOTh Oy/Ib-SIKMX XPO-
HIYHMX 3aXBOPIOBAHb.

Mamepiaau ma memoou. JIoCTiKeHHS TPOBEIEHO B HABYATbHUX JiKapHAX Asb-SpMyk Ta Asb-EnbBist 3 skoBTHs 2024 110
gepBend 2025 poxy. ¥ pocmimkenns ysitinuro 30 skinok 3i cnontanamM Bukuaaem: 1o rpymu 1 (G1) — 16 yaacHuin, B AKX
BiftOyBCsI CaMOBI/IbHUI BUKUEHD y TepMiHi Bif 6 10 9 Twk., 10 rpyrmu 2 (G2) — 14 kiHOK, B sIKUX BifOYBCsI CaMOBIIbHMI
BuKueHb y TepMini Bix 10 1o 14 tmx. Kontpoasny rpyny (KI') cramommm 20 coMaTnyHO 370pPOBUX KiHOK, STKi HAPOIMIN
BYACHO. Y BCIX KIHOK He 3a()iKCOBAHO XPOHIUHUX 3aXBOPIOBaHb, IMATOJIONH MUTONOAIOHOT 321031, CUCTEMU 3rOPTAHHSI
kpoBi, TORCH-indexriit (Tokcomnazmos, inn indexkiiii, Bipyc KpacHyXH, IIMTOMEraJoBipyc, BipyCc IPOCTOTO repiecy) ta
IHIINX 3aXBOPIOBaHb. 3Pa3KN TKAHWH BUKWU/HIB y KiHOK i3 CAaMOBIJIbHUMHU BUKUHAMM Ta 3Pa3KU TKAHUH IIJIAIIEHTH KiHOK
KT 36epiranu y 10% dopmasiti i/t noganbiioro imyHoricroximiunoro gocuimpkettst. Pipui 1J1-2, 1JI-7 BusHauaiu B ycix
JKIHOK Y CUPOBATIIi KPOBi 32 JIOMIOMOT0I0 iMyHO(MepPMEHTHOrO anaslizy. AHasi3 KpoBi BUKOHYBAJIU HA TeMATOJIOTIYHOMY aHa-
mizaTopi Sysmex XP-300.

Pesyavmamu. Pesynsratu nokasanu 36imbiienHs ekcrpecii CD56 y TkanuHax BukuaHs y kiHok G1 nopisusino 3 G2. He
BUSIBJIEHO 3HAYHMX Bigminnocreit y piBusax LJI-2 mixk G1 ta G2. Oznnak piBenb [JI-7 nokasaB cyTTEBI BiIMIHHOCTI MiXK IBOMa
rpymamu. 3 iHIoro GOKy, BCTAHOBJIEHO 3HauHi BimMminHocti B™icTy 1JI-2 ta IJI-7 mixk mocmimkysBanmvu rpymamu ta KIL He
BCTAHOBJICHO CTATUCTUYHOI PI3HUIL Y KiJIbKOCTI JIeHKOIUTIB, JiMporwmtis i Heifitpodinis mizk G1 ta G2. IIpote crioctepiramncs
3HAUHI BIAMIHHOCTI MizK gocaimkyBanuMu rpynamu Ta KI' 3a KijbkicTio JeiikoruTis, HeUTpodinis i TpoMOOIUTIB, ajie BiaMiH-
HocTeil y KijbKocTi siMorutis He OyJ0. Boanouac KinbkicTb TpoMOOLMTIB Takoxk BiapisHsmacsa mix G1 ta G2.

Bucnoexu. OtprMaHi JiaHi HAIIIOTO AOCJI/PKEHHS MOKYTh CBIIMUTH 11PO 3B’S30K Mi>K CIIOHTAHHUM BUKU/IHEM Ta IMYHOJIOTIUHU-
MU HOpPYIIEeHHAMU. TaKOK BUSBJIEHO TO3UTUBHUI 3B’I30K Mi’K CIIOHTAHHUM BUKHJIHEM Ta 3allaJICHHSIM.

Knrouoei cnoea: mumosinvhuil euxuoenny, inmepreiixin-2, inmepaetixin-7, CD56.

© The Author(s) 2026 This is an open access article under the Creative Commons CC BY license

REPRODUCTIVE HEALTH OF WOMAN
PEIPOJIYKTUBHE 3/10POB' KIHK
106 Ne3 (90),2026

ISSN 2708-8723 (print)
ISSN 2708-8731 (online)



AKYWEPCTBO

he spontaneous death of a fetus before 20 weeks of

gestation is known as a miscarriage or spontaneous
abortion [1]. The recent studies inform that the rate of
miscarriage is decreasing in women from the older age to
the younger age, their early 20s [2]. Miscarriages can be
caused by a variety of factors, including immunological
dysregulation, smoking, obesity, thyroid pathology, and
abnormalities in chromosome number [3]. Chromosomal
abnormalities during the initial trimester led to increases
risk of miscarriage in women [3, 4]. Spontaneous mis-
carriage is divided into early miscarriages, which in-
volve missing, incomplete, and blighted ovum, occurring
through less than or equal to 14 weeks of pregnancy, and
late miscarriages occur after 14 weeks of pregnancy [5].
When there was no heart activity visible in the embryo,
it was considered a missed abortion [6]. The presence of
an empty gestational sac without an embryo is indicated
of a blighted ovum [7]. An incomplete abortion occurs
when some of the gestational tissue is expelled, leaving
fragments in the uterus [8]. Rubella can be transmitted
to fetuses by infected pregnant women and is a known
cause of miscarriage [9].

In the early stages of pregnancy, natural killer (NK)
cells play a crucial role in regulating essential immune
processes that support successful implantation, aid in
trophoblast invasion, spiral artery remodeling, and placen-
tal formation, and maintain maternal-fetal immunological
tolerance. However, pregnancy problems such as recurrent
spontaneous abortion and recurrent implantation failure
have been linked to dysregulation of NK cells [10].

Uterine NK (uNK) cells are the most essential lym-
phocytes in the decidua during the first and second tri-
mesters of gestation. They account for approximately
70% of the total lymphocytes in the first and second tri-
mesters, and approximately 50% in the third trimester of
pregnancy [11]. So, numerous cytokines, which are pro-
duced by uNK cells, contribute to a successful pregnancy.
The wrong cytokine produced by uNK cells causes nu-
merous pregnancy difficulties, such as recurrent miscar-
riage, preeclampsia, and intrauterine fetal growth restric-
tion [12]. In the first trimester, approximately 90% of uNK
cells are composed of the CD56* CD16- decidual NK cell
subset, and the number of these cells [13].

Cytokines are classified as pro-inflammatory T help-
er type 1 cells (Th1) or anti-inflammatory Th2 based
on their functions. Pro-inflammatory cytokines induce
a cell-mediated cytotoxic reaction against intracellular
pathogens, whereas Th2 immunity promotes humoral im-
munity [14]. The main pro-inflammatory cytokines in-
clude interferon gamma (IFN-y), tumor necrosis factor
beta (TNF-B), and interleukins (IL) — IL-2, IL-7. The
main anti-inflammatory cytokines include IL-4, IL-5,
and IL-13. I1L-2 harms pregnancy because it is a pro-
inflammatory cytokine that induces numerous cytotoxic
and inflammatory responses by cell-mediated immunity,
so it is known to cause miscarriage [15].

The objective: to evaluate the immunohistochemi-
cal (CD56), immunological (IL-2, I1L-7), and hematologi-
cal (white blood cells (WBCs), neutrophil, platelet counts)
changes in women with spontaneous miscarriage who do
not suffer from any known causes of miscarriage.
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MATERIALS AND METHODS

The study has been conducted in Al-Yarmouk Teaching
Hospital and Al-Elwiya Teaching Hospital from Octo-
ber 2024 to June 2025, which included 30 women with a
case of spontaneous miscarriage (study group). Their age
ranges from 18 to 40 years, and the gestational age of the
study group is 6 to 14 weeks. Furthermore, this study in-
cluded 20 women as a control group (CG) (term birth)
who did not suffer from any previous miscarriage or chronic
disease. The questionnaire sheet was completed by the pa-
tients participating in our study and included information
on their age, medical and genetic history, family history of
miscarriage, and smoking status.

The study group was divided into two: G1 (n = 16) —
women who had miscarriage in the term from 6 till 9 weeks
of gestation and the G2 (n = 14) — women who had mis-
carriage in the term from 10 till 14 weeks. The comparison
between these two groups was also compared with the CG.

The miscarriage tissue samples were obtained during
the curettage procedure for women who miscarried (study
group), and the placental tissue of the CG was taken imme-
diately after the placenta came out (CG). Miscarriage tissue
samples of the study group and placental tissue from the CG
were kept in the fixative solution (formalin 10%). They were
processed after fixation by being embedded in paraffin, and
a 5-um thick section was prepared for immunohistochemical
staining according to D. M. Al-Muathen et al. [16].

The staining process for monoclonal mouse anti-human
CD56 (Dako, Denmark) was performed on miscarriage tis-
sue samples and placental tissues that were fixed, paraffin-
embedded, cleaned, rehydrated, and treated for antigen re-
trieval in a Tris-Ethylenediamine Tetraacetic acid (EDTA)
solution. Sections were blocked with 3% peroxidase, incu-
bated sequentially with primary and secondary antibodies,
developed with chromogen 3,3-diaminobenzidin (DAB),
counterstained with hematoxylin, dehydrated, and finally
mounted. The CD56-positive staining intensity was scored
as follows: negative (< 10%), +1 mild (10-25%), +2 mo-
derate (25-50%), and +3 severe (> 50%), according to
A. 1. Darka et al. [17].

About 5 mL of venous blood was collected from all par-
ticipants, including cases of spontaneous miscarriage and
term deliveries as controls. Blood was collected during the
miscarriage from women who have experienced a miscar-
riage. But, for women who had term births, blood samples
were taken during the delivery process.

The blood sample was divided into two parts: 2 mL
were placed in an EDTA tube for hematological analysis
using the Sysmex XP-300 hematology analyzer, and 3 mL
were placed in a gel tube for serum separation by cen-
trifugation at 3000 rpm for 5 minutes. All samples were
screened for TORCH infections (Toxoplasmosis, Other
Infections, Rubella, Cytomegalovirus, Herpes Simplex Vi-
rus), and any positive samples were excluded. The remai-
ning serum was stored at —20 °C for IL-2 and IL-7 assays.

Commercial ELISA kits from Elabscience Biotechno-
logy, China, were used to detect 1L-2 and IL-7 in serum, fol-
lowing the manufacturer’s guidelines. The sandwich ELISA
(Huma Reader, HR, Germany) was used in the kit’s opera-
tion. This kit includes a micro-ELISA plate that has been
pre-coated with a human IL antibody. Standards, samples,
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and controls were added to the micro-ELISA plate wells
and combined with the specific antibody. Then, a biotinyla-
ted detection antibody specific for human IL and avidin-
horseradish peroxidase conjugate were added successively
to each microplate well and incubated. Free components
were washed away. The substrate solution was added to
each well. Only those wells that contain human IL, bioti-
nylated detection antibody, and avidin-horseradish peroxi-
dase conjugate will appear blue. The addition of the stop
solution terminates the enzyme-substrate reaction, and the
color turns yellow. Reagents for sample: 10 x EDTA anti-
coagulant (Cat. No. EEL SR003), phenylmethylsulfonyl
fluoride (PMSF) protease inhibitor (Cat. No. EEL SR002),
0.25% trypsin solution (Cat. No. EEL SR001).

The optical density (OD) is measured spectrophoto-
metrically at a wavelength of 450 = 2 nm. The OD value is
proportional to the concentration of human IL-2 and IL-7.
You can calculate the concentration of human IL-2 and
IL-7 in the samples by comparing the OD of the samples
to the standard curve.

Exclusion criteria from the study samples:

1) Positive history for hypertension, diabetes, genetic

diseases, thyroid pathology, and autoimmune diseases.

2) The specimen did not show the presence of chori-

onic villi after the pathology report.

3) Positive results for the TORCH test.

4) Some types of miscarriage, such as blighted ovum

and septic abortion.

5) Couple with an incompatible blood group.

All participants agreed to provide the investigator with
the specimens. The ethics committee of the College of Science,
Mustansiriyah University, approved this work. Informed
consent, as outlined in the Declaration of Helsinki, was ob-
tained from all participants (Ref.. BCSMU /0924,/0053Z).

The ANOVA test was used to analyze the repeated
measures between the tested groups, with data expressed
as mean (M) * standard deviation (SD), and other descrip-
tive statistics. Test values of p > 0.05 were considered sta-

Parameter G1(n=16)

31.38+£6.74

Age, years

The age of pregnant women with spontaneous miscarriage
G2 (n=14)
28.91+7.19

tistically non-significant, while p < 0.05 were considered
significantly different. The correlation coefficient between
the various parameters in this study was performed. The
statistical analysis was performed using SPSS (version 20).

RESULTS AND DISCUSSION

The questionnaire sheet was completed by the patients
participating in our study and included information on
their age, medical and genetic history, family history of
miscarriage, and smoking status. The statistical analysis
shows there was a significant difference in the age of mis-
carriage women (p < 0.05) between G1 and G2. In G1, the
age of miscarriage women with miscarriages is older than
in G2, as indicated in Table 1.

The percentage of women experiencing miscarriages is
higher among related couples from G1 compared to those
from G2, depending on whether the couple is related or
not. The percentage of women who experienced miscarriage
and had a family history of miscarriage was higher in the
G1 compared to that of couples in the G2. The smoking
percentage in our study is too low, as indicated in Table 2.

In the G1, there was 1 (6.25%) primigravida woman,
and 15 (93.75%) women were multigravidas, whereas in
the G2 there were 2 (14.28%) primigravida women and
12 (85.71%) women were multigravida. In addition, in
the CG, 4 (20.00%) the women were primiparas, while
16 (80.00%) were multiparas.

The analysis of immunological data for IL-2 and IL-7
in serum samples obtained from women who miscarried
indicated no significant difference (p > 0.05) in IL-2 levels
between G1 and G2. The results also showed a highly sig-
nificant difference (p < 0.001) between women with mis-
carriages (study group) and the CG. On the other hand,
there was a significant difference (p < 0.05) in the serum
IL-7 level of women with miscarriage between G1 and
G2. The results also showed a highly significant differen-
ce (p < 0.001) between women with miscarriage in the
study group and the CG (Table 3).

Table 1

CG (n=20)
24.30 +5.41

p-value
0.05

Table 2

Comparison between G1 and G2 (according to the couple, family history, and smoking)

G1(n=16) G2 (n=14)
Tested groups

Yes, n (%) Yes, n (%)
A first-cousin couple relative 8(50.0) 6 (42.8)
Family history of miscarriage 5(31.2) 4 (28.6)
Smoking 2(12.5) 0(0.0)

Table 3
IL-2 and IL-7 levels in G1 and G2 with spontaneous miscarriage and the CG
IL G1 (n=16) G2 (n=14) CG (n=20) p-value
IL-2, pg/mL 212.56 £ 34.05 195.56 = 70.00 118.39 £41.95 0.001 when compared with the CG
IL-7, pg/mL 189.43 £37.34 172.02+18.70 79.60 £7.45 0.05
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Table 4
WBCs and lymphocyte count in G1 and G2 and the CG
Blood cells G1(n=16) G2 (n=14) CG (n=20) p-value
WBCs, cell/mL 9.40 £5.90 9.80 +2.93 8.40+1.83 0.05 when compared with the CG
Lymphocyte, cell/mL 1.91+£0.42 2.01+0.66 1.87+0.85 not significant

Note: WBCs — white blood cells.

Table 5
Neutrophil and platelet count in G1 and G2 and the GG
Blood cells G1(n=16) G2 (n=14) CG (n=20) p-value
Neutrophil, cell/mL 6.81+£5.89 7.36 £2.97 3.26+£1.00 0.003 when compared with the CG
Platelet, cell/mL 313.983+£94.17 268.91 £ 76.69 225.90 +47.54 0.02
Table 6

Immunohistochemistry results for CD56 in the miscarriage tissue of women with spontaneous miscarriage
according to scoring and intensity, abs. (%)

CD56 Score (intensity) G1 (n=16) G2 (n=14) CG (n=20)
0 (Zero) ] 4 (25.00) 3(21.42) 18 (90.00)
Low expression groups
+1 (Mild) 2(12.50) 6 (42.85) 2(10.00)
+2 (Medium) 7 (43.75) 3(21.42) 0(0)
High expression groups
+3 (Severe) 3(18.75) 2(14.28) 0(0)

Hematological analysis of venous blood from the
women who experienced a miscarriage indicated no sig-
nificant difference (p > 0.05) in the WBC and lymphocyte
counts within the study group. However, the results show
a significant difference in the number of WBCs counted
between the study group (p < 0.05) and the CG (term
birth), as indicated in Table 4. On the other hand, Table 5
shows there was no significant difference (p > 0.05) in the
number of neutrophil counts in the study group. But there
was a significant difference in the number of neutrophil
counts of the study group (p < 0.05) and the CG. Like-
wise, there was a significant difference in the number of
platelets (p < 0.05) between G1 and G2. The results also
showed significant differences in the number of platelet
counts between the study group and the CG.

Fig. 1 shows cell lung cancer (positive control) and
placental tissue (negative control).

The staining intensity for spontaneous miscarriage
tissue showed severe immunohistochemical expression of
G1 in three biopsies (18.75%), which had a high expres-
sion score. While seven biopsies (43.75%) also showed
high expression (+2), scoring. Meanwhile, two biop-
sies (12.50%) showed a low expression group (+1), and
four biopsies (25.00%) scored 0. In G2, the staining in-
tensity was severe in two biopsies (14.28%), which ex-
hibited high expression, while three biopsies (21.42%)
also showed high expression (+2). In addition, six bio-
psies (42.85%) showed low expression (+1), and three bio-
psies (21.42%) were scored. These results are presented
in Table 6 and Fig. 2.

The correlations among the parameters of the study
group indicate that in the miscarriage patient through G1,
the correlation between the number of previous abortions
and lymphocyte count is strongly positive. The correlation
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between WBCs and neutrophils was strongly positive, and
the correlation between WBCs and platelets was modera-
tely to strongly positive. The correlation between platelets
and neutrophils was moderately to strongly positive. In G2,
the correlation between neutrophils and WBCs was strong-
ly positive. The correlation between WBCs and the number
of born children was moderately to strongly negative, and
a moderately strong negative correlation was observed be-
tween IL-7 and neutrophils, as indicated in Table 7

Very early pregnancy loss (6—9 weeks) increases with the
increase of maternal age, which is probably because of reduced
egg quality leading to chromosomal abnormalities [18]. Also
increased number of parents with consanguineous marriages
because have a strong genetic bond, making their offspring
vulnerable to the same autosomal recessive disorders [19].
Furthermore, according to earlier research, miscarriages in
women are related to a family history of miscarriages. There
may be a genetic predisposition to miscarriage that is passed
down from mother to daughter, as well as environmental fac-
tors such as food habits, occupational habits, and air pollu-
tion that may put women at risk for miscarriage [20, 21].

Research has shown that in women who have miscar-
ried, there’s a significant increase in the serum levels of
TNF alpha (TNF-a), IFN-y, and IL-2 [22]. The chief ac-
tion of increasing miscarriage by IL-2 is to increase the
contractility of the uterine muscles; therefore, pregnancy
fails and ends with miscarriage [23]. Also, increased serum
IL-2 level was found in women with threatened miscar-
riage compared to those in women with normal pregnancy,
and the pro-inflammatory cytokine profiles were related
to a greater risk of threatened miscarriage [24].

In contrast to our study, it was reported that there was
a decreased IL-2 concentration in women with miscar-
riage compared with healthy pregnancies. The reduction
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in the levels of these cytokines may indicate a disorder
in immune tolerance, which is essential for maintaining
pregnancy [25]. IL-2 plays a crucial role in T-cell pro-
liferation and function, suggesting that the immune sys-
tem may be ineffectively caring for the fetus. The decrease
in IL-2 expression might recommend a reduction in the
defensive immune response in patients with miscarriage.

Also, increasing I1.-7 concentration make an inflammatory
environment, disrupt fetal-maternal message and lead to
implantation defects [26]. TL-7 is selected as an essential
cytokine regulating the proliferation of Th17 cells. Th17
cells, the inflammatory cells, may disrupt implantation,
leading to an increased level of 1L-7, which can cause an
imbalance favoring Th17 dominance, a condition associa-

Table 7

Correlation between study groups

e correlation el correlation
Age Number of born children 0.621*
Number O.f missed Lymphocyte 0.904** Neutrophil WBCs 0.977**
abortions Negative correlation
WBCs Number of born children -0.635*
WBCs Neutrophil 0.996**
WBCs Platelet 0.684* IL-7 Neutrophil -0.707*
Platelet Neutrophil 0.679**

Notes: * —p <0.05; ** —p <0.01; WBCs — white blood cells.

110

REPRODUCTIVE HEALTH OF WOMAN
PEIPOJIYKTUBHE 3/10POB'S )KIHKI
Ne3 (90)/2026

ISSN 2708-8723 (print)
ISSN 2708-8731 (online)



AKYWEPCTBO

ted with miscarriage [27]. Elevated levels of 1L-17 in-
crease Th17 cell populations, which are associated with
heightened miscarriage rates due to their role in promo-
ting the secretion of inflammatory cytokines [28].

In the normal state, the uNK converts from a mainly
pro-angiogenic growth factor tendency at 8—10 weeks (e.g.,
vascular endothelial growth factor-C, angiopetin-1, an-
giopoietin-2) to a cytokine secretory function at 12—
14 weeks (e.g., IFN-y, IL-1B, IL-6); thus, an elevated uNK
level could result in more angiogenic factors being pro-
duced, which would raise peri-implantation blood flow
and put trophoblast cells under too much oxidative stress.
Additionally, according to other data, uNKs are more like-
ly to release pro-inflammatory cytokines similar to Thi
cytokines, while suppressing anti-inflammatory Th2 cy-
tokines, which are crucial for a healthy pregnancy [29].

Women with unexplained recurrent miscarriage ex-
hibit an elevated expression profile of angiogenic factors
in their isolated CD56" uNK cells, specifically a markedly
elevated expression of basic fibroblast growth factor, vas-
cular endothelial growth factor-A, and angiogenin [30].

On the other hand, the uNK cells can generate a variety
of cytokines that help to ensure a successful pregnancy. So
that preeclampsia, intrauterine fetal growth restriction, and
recurrent miscarriage are among the pregnancy problems
linked to the altered cytokine production profile of uNK
cells [11]. So, what is seen in patients with recurrent mis-
carriages is a greater level of pro-inflammatory cytokines
due to a lack of inhibition of uNK cells [31]. Because pro-
inflammatory cytokines cause vascular endothelial cells to
produce pro-coagulant substances, which in turn lead to
inflammation and thrombus formation at the maternal-
fetal interface, this consequently hinders the passage of
blood to the placenta. Furthermore, Th1 cytokines can
induce apoptosis and break down the trophoblast barrier
that separates the mother’s immune system from a semi-
autogenous baby, which might result in miscarriage [14].

In comparison to women who underwent intentional
termination, women who experienced spontaneous early
pregnancy loss exhibited a larger mean number of CD56*
NK cells in their decidual tissue [32].

Our result showed an increase in WBC, neutro-
phil, and platelet counts in women with miscarriage. It
is considered the first indicator of pregnancy complica-
tions, especially during the first trimester, which leads to
miscarriage and also causes preterm birth and premature
membrane rupture of the uterus [33].

Increased levels of WBCs and neutrophils during the
first trimester can lead to insufficient placental develop-
ment and remodeling, which are associated with preg-

nancy complications, including an enhanced maternal im-
mune response to fetal structures. The cause of increased
neutrophils and WBCs in maternal blood may be due to
maternal inflammation, which leads to endothelial dys-
function in preeclampsia [34]. The results show increased
WBC and neutrophil counts in the first-trimester miscar-
riage group when compared to pregnancy outcomes [35].
These results agreed with our results.

Our study showed an increase in platelet count in the
study group. Platelets are commonly identified as an indi-
cator of inflammation and thrombosis. So, persistent and
uncontrolled inflammatory responses can destroy placen-
tal development and cause miscarriage [36].

It has been identified that neutrophils, monocytes,
lymphocytes, and platelets in the blood play a vital role in
systemic inflammation [37]. Elevated levels of decidual or
systemic inflammation through pregnancy may be one of
the reasons for miscarriage [35]. Platelet counts in the ear-
ly fetal death group were significantly higher than those in
healthy pregnancies [38].

According to the results of the correlation, when the
WBC count increases, neutrophil counts also increase be-
cause neutrophils are produced rapidly in response to infec-
tion and may appear in significantly greater numbers in the
peripheral blood. So many neutrophils reach the inflamma-
tory place quickly to engulf and destroy organisms [39].

On the other hand, when neutrophil levels increase, it
causes a decrease in IL-7 level because neutrophils pro-
duce protease enzymes, such as metalloproteinase and
elastase, which cleave IL-7. These protease enzymes cause
cleavages to specific regions of IL-7, such as the loop be-
tween the o-helices [40].

CONCLUSIONS

We conclude that elevated levels of CD56 during very
early pregnancy increase the risk of miscarriage. This
conclusion is based on a comparison of the percentage of
CD56 markers (NK cells) in women who experienced a
miscarriage at 6—9 weeks of gestation versus those at 10—
14 weeks of gestation. Also, elevated serum levels of TL.-2
and IL-7 increase the risk of miscarriage. Furthermore,
elevated level of WBCs and platelet counts may also in-
crease the risk of miscarriage. Maternal age plays a role in
spontaneous miscarriage, increasing the risk of very early
miscarriage with the increase of maternal age. Also, family
history of miscarriage and couples who are relatives do
not have an effect on very early spontaneous miscarriage.
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