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Abstract: To study the expression of B7-H3 in the chorion and decidua of patients with voluntarily abortion (within 
three months after normal pregnancy) and with recurrence spontaneous abortion (within three months after mis-
carriage) and to investigate its biological significance in gestational immunity for providing experimental evidence in 
the early diagnosis of spontaneous abortion. 90 normal pregnant patients including 45 cases in voluntarily abortion 
group and 45 in recurrence spontaneous abortion group were randomly collected from department of obstetrics 
and gynecology, the Second Affiliated Hospital of Soochow University. Surgical specimens of chorionic and decidual 
tissues from those patients were performed for immunohistochemical test to analyze the expression of B7-H3. 
There was no significant difference in the immunohistochemistry scores for the expression of B7-H3 in chorionic 
tissues between voluntarily abortion group and recurrence spontaneous abortion group (P>0.05). However, there 
were significant differences in the expression of B7-H3 in decidual tissues of both groups, and its expression in vol-
untarily abortion group was significant higher than that in s recurrence spontaneous abortion (P<0.05). And B7-H3 
was expressed in part of the chorion but the whole decidua. In the decidua, the expression of B7-H3 in voluntarily 
abortion group is significantly higher than that in recurrence spontaneous abortion group, which suggests that B7-
H3 gets involved in gestational immunity and may be associated with the occurrence of recurrence spontaneous 
abortion.
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Introduction

Recurrence spontaneous abortion (RSA), also 
known as miscarriage, refers to the pregnancy 
loss of an embryo or fetus (the weigh <1000 g) 
before it is able to survive for 28 weeks of ges-
tation. It is a refractory disease of obstetrics 
and gynecology and may directly affect the 
reproductive health of patients [1, 2]. RSA may 
occur for many complicated reasons, such as 
chromosomal abnormalities, endocrine abnor-
malities, and some risk factors in immunity, 
infection and anatomy [3, 4]. About 50% of RSA 
occurs with unknown etiology, which is called 
unexplained recurrence spontaneous abortion 
(URSA) [5]. In recent years, immunological fac-
tors have aroused our concern, and it is be- 
lieved that such patients may suffer from allo-
immune disorders [6]. From the viewpoint of 
reproductive immunology, pregnancy is viewed 
as a kind of unusually successful semi-allograft, 
while recurrence spontaneous abortion is de- 
scribed as maternal transplant rejection.

The success of pregnancy profits from maternal 
immune tolerance against the embryonic se- 
mi-alloantigen. And yet, immune tolerance of 
normal pregnancy involves mutual influence 
and restraint of many factors, so any mistake is 
likely to lead to a pregnant failure [7, 8]. Do- 
mestic and foreign researches have shown  
that B7H3 is related to recurrent spontaneous 
abortion. As co-stimulatory molecules, mem-
bers of B7 family play a key role in the immuno-
cyte-mediated immune response and toler-
ance. This study investigated the effect of 
B7-H3, the newest member of B7 family, on  
the pathogenesis of recurrence spontaneous 
abortion.

Subjects and methods

Patients and specimens

90 patients with normal pregnancy including 
45 cases in voluntarily abortion group and 45 
in recurrence spontaneous abortion group were 
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randomly collected from department of ob- 
stetrics and gynecology, the Second Affiliated 
Hospital of Soochow University from August 
2011 to July 2013. 45 cases in voluntarily abor-
tion group included 45 chorionic specimens 
and 45 decidual specimens, while 45 in re- 
currence spontaneous abortion group includ- 
ed 45 chorionic specimens and 45 decidual 
specimens. The average age of each groups 
were 23.25 ± 2.90 and 25.87 ± 2.34 years re- 
spectively, and there was no significant differ-
ence in age between the two groups (P>0.05). 

cess antibodies, and diaminobenzidine (DAB) 
was used as the chromogen; after thoroughly 
rinsed with distilled water, they were counter-
stained with hematoxylin and differentiated 
with 1% hydrochloric acid-alcohol. Next above 
sections was dehydrated with graded series of 
alcohol and mounted with neutral resin after 
they were dried in a fume hood.

Assessment of immunohistochemical results

The specimens of 45 chorionic tissues and  
45 decidual tissues from voluntarily abortion 

Table 1. Scoring criteria of immunohistochemical results
Expression area percentage [X (%)] Expression intensity [Y]
X<10% 0 point High expression 3 points
10%<X≤25% 1 point Moderate expression 2 points
25%<X≤50% 2 points Low expression/non-expression 1 point
50%<X≤75% 3 points
X>75% 4 points

This study was conducted 
in accordance with the 
declaration of Helsinki. 
This study was conduct- 
ed with approval from the 
Ethics Committee of the 
Second Affiliated Hospi- 
tal of Soochow University. 
Written informed consent 
was obtained from all par- 
ticipants.

Immunohistochemical as-
says

All tissue specimens were 
fixed in 10% formalin, rou-
tinely dehydrated in etha-
nol, cleared in xylene and 
embedded in paraffin. Ab- 
ove tissues were cut at 3 
µm thickness. After depar-
affinized and rehydrated  
in a graded series of al- 
cohol, the paraffin sec-
tions were heat-repaired, 
and the endogenous per-
oxidase in them was clo- 
sed with 3% H2O2 solution. 
Along with primary anti-
body (B7-H3 monoclonal 
antibody, Soochow Univer- 
sity Institute of Biotechno- 
logy) was added, the mix-
ture was placed in refrig-
erator at 4°C overnight. 
Next day, after rabbit/rat 
universal secondary anti-
body was added, the mix-
ture was incubated in a 
thermostat. Then the se- 
ctions were washed for 
three times to remove ex- 

Figure 1. The expression of B7-H3 in the chorion and decidua. A: The chorion; B: 
The deciduas. +, ++, +++: expression intensity; ×50, ×200: magnification.

Table 2. Average score of B7-H3 expression in voluntarily abortion 
group and recurrence spontaneous abortion group (points)
Groups Chorionic tissues Decidual tissues
Voluntarily abortion group 5.93 ± 1.163 5.83 ± 1.239*
Recurrence spontaneous abortion group 5.68 ± 1.552 3.63 ± 1.138
Note: *P<0.05.
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group and 45 chorionic tissues and 45 decidu-
al tissues from recurrence spontaneous abor-
tion group were collected for immunohisto-
chemical assays. Specific scoring criteria was 
shown in Table 1 with some relevant literature 
as reference [9]. Two indices of expression area 
percentage (X) and expression intensity (Y) 
were scored and their points were added to- 
gether as the criteria. The total points <3 was 
denoted as +; the total points between 4 and  
6 was denited as ++; the total points >6 was 
denoted as +++.

Statistical analysis

All statistical analyses were performed using 
GraphPad Prism5 software. Comparison be- 
tween the two groups was analyzed using  
non-paired t-test, whereas multiple data was 
analyzed by the chi-square test. The data  
were shown as the mean ± SD from at least 
three independent experiments. Values of P 
less than 0.05 were considered statistically 
significant.

Results

Comparison of the expression of B7-H3 in cho-
rionic and decidual tissues

The expression pictures of B7-H3 in chorionic 
and decidual tissues, of which the total score 
was denoted as +, ++, +++ respectively were 
selected for analysis. As shown in Figure 1, 
B7-H3 was expressed in both tissues to differ-
ent degrees. However, B7-H3 was expressed in 

part of the chorion but the whole decidua 
(Figure 1). 

Comparison of the expression of B7-H3 be-
tween voluntarily abortion group and recur-
rence spontaneous abortion group 

The score results of B7-H3 expression volun-
tarily abortion group and recurrence spontane-
ous abortion group was shown in Table 2 and 
Figures 2, 3. In chorionic tissues, the average 
score of B7-H3 expression of voluntarily abor-
tion group was 5.93 ± 1.163, while its average 
score of recurrence spontaneous abortion 
group was 5.68 ± 1.552. That is to say, the 
expression of B7-H3 existed in chorionic tis-
sues of both groups, but there was no sig- 
nificant difference between the two groups 
(P>0.05). In decidual tissues, the average  
score of B7-H3 expression of voluntarily abor-
tion group was 5.83 ± 1.239, while its aver- 
age score of recurrence spontaneous abor- 
tion group group was 3.63 ± 1.138. This indi-
cated that the expression of B7-H3 in volun- 
tarily abortion group was significant higher  
than that in recurrence spontaneous abor- 
tion group and there were significant differ- 
ences between both groups (P<0.05; Table 2).

Discussion

Pregnancy is equivalent to allogeneic trans-
plantation, and a fetus and its appendages 
need to avoid maternal rejection until their 
maturity in the uterus as long as the mother 
forms immune tolerance. During normal preg-

Figure 2. The expression of B7-H3 in the chorion between voluntarily abortion group and recurrence spontaneous 
abortion group. A: Voluntarily abortion group; B: Recurrence spontaneous abortion group.
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nancy, the maternal immune function changes, 
and in the mother-fetal immune microenviron-
ment, there are a variety of cytokines involved 
in this immune regulation [10, 11]. B7-H3, as  
a co-stimulatory signal, plays an important role 
in maternal immune rejection against embry-
onic antigens caused by abortion. B7-H3, also 
called CD276, is a member of immune co-stim-
ulatory molecule B7 superfamily [12, 13]. The 
result of sequence analysis shows that B7- 
H3 is a kind of type I transmembrane protein 
with 316 amino acids, which contains one 
N-terminal signal peptide, one IgV sample area, 
one IgC sample area, one transmembrane pro-
tein region and a 45-amino acid cytoplasmic 
tail. What’s more, the abnormal expression of 
B7-H3 was correlated with many diseases, 
such as infectious diseases, autoimmune dis-
eases and tumor, and it contains two expres-
sion forms of membrane B7-H3 (mB7-H3) and 
soluble B7-H3 (sB7-H3) [14-16]. In order to 
investigate the correlation between B7-H3 and 
recurrence spontaneous abortion, surgical 
specimens of chorionic and decidual tissues 
from normal pregnant patients with induced 
abortion and spontaneous abortion were per-
formed for immunohistochemical test to ana-
lyze the expression of B7-H3.

The experimental results showed that the 
expression of B7-H3 existed in chorionic tis-
sues of voluntarily abortion group and spon- 
taneous abortion group, but there was no sig-
nificant difference between the two groups. 
However, in decidual tissues, the expression of 
B7-H3 in voluntarily abortion group was signifi-
cant higher than that in recurrence spontane-

ous group and there were significant differenc-
es between both groups. In addition, Chorionic 
and decidual villi are important to normal preg-
nancy, and mB7-H3 expression exists in both of 
them. The chorion is formed by extraembryonic 
mesoderm and the two layers of trophoblast 
that surround the embryo and other mem-
branes. And after the implantation of the 
embryo into the uterine wall, the embryo under-
goes rapid proliferation and forms numerous 
processes. Thus the placenta develops from 
the chorion frondosum and the decidua basalis 
with pcytotrohoblast as the inner layer and syn-
cytiotrophoblast as the outer layer [17-19]. 
Because normal pregnant patients with volun-
tarily abortion and recurrence spontaneous 
abortion underwent the early gestational pro-
cess, and the chorion does matter in this pro-
cess, B7-H3 was expressed in part of the cho-
rion during early pregnancy. With the develop-
ment of early gestation, the decidua begins to 
emerge, and there were significant differences 
in the expression of B7-H3 in decidual tissues 
of patients with voluntarily abortion and recur-
rence spontaneous abortion. This suggested 
that B7-H3 could be associated with the occur-
rence of recurrence spontaneous abortion to 
some degree. B7-H3 is a kind of co-stimulatory 
molecules, and its expression level will increase 
during gestational process, which has a posi-
tive effect on normal pregnancy because of its 
negative regulation with reducing the maternal 
immune rejection of the fetus to ensure normal 
pregnancy. 

In conclusion, it is believed that B7-H3 is  
a kind of co-stimulatory molecules which was 

Figure 3. The expression of B7-H3 in the decidua between voluntarily abortion group and recurrence spontaneous 
abortion group. A: Voluntarily abortion group; B: Recurrence spontaneous abortion group.
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expressed on the chorion and decidua. During 
gestational process, the level of mB7-H3 in 
decidua will increase while there is no obvious 
change in its level in chorion, which indicates 
that B7-H3 may be associated with the occur-
rence of recurrence spontaneous abortion to 
some degree. Finally, B7-H3 will provide a warn-
ing for occurrence of miscarriage in clinical 
work and it also has positive significance for 
reducing or avoiding miscarriage.

Acknowledgements

This study was supported by the 2014 year 
Natural Science Research Item of Provincial 
Universities (14KJB320016).

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Hong Zhang, De- 
partment of Gynecology and Obstetrics, The Se- 
cond Affiliated Hospital of Soochow University,  
No. 1055 Sanxiang Road, Suzhou 215004, Jiangsu 
Province, China. E-mail: hongzhangcn@yeah.net

References

[1] Mahmoudabadi FS, Ziaei S, Firoozabadi M, 
Kazemnejad A. Use of mobile phone during 
pregnancy and the risk of spontaneous abor-
tion. J Environ Health Sci Eng 2015; 13: 34.

[2] Liang X, Qiu T, Qiu L, Wang X, Zhao A, Lin Q. 
Female third party lymphocytes are effective 
for immunotherapy of patients with unex-
plained primary recurrent spontaneous abor-
tion: A retrospective analysis of outcomes.  
Eur J Contracept Reprod Health Care 2015; 
20: 428-437.

[3] Jiang L, Liang J, Jiang M, Yu X, Zheng J, Liu H, 
Wu D, Zhou Y. Functional polymorphisms in 
the NBS1 gene and acute lymphoblastic leu-
kemia susceptibility in a Chinese population. 
Eur J Haematol 2011; 86: 199-205.

[4] Qiu T, Teng Y, Wang Y, Xu L. Adoptive trans- 
fer of transforming growth factor-?1-induced 
CD4+CD25+ regulatory T cells prevents im-
mune response-mediated spontaneous abor-
tion. Reprod Fertil Dev 2015; [Epub ahead of 
print].

[5] Wu M, Liu P, Cheng L. Galectin-1 reduction and 
changes in T regulatory cells may play crucial 
roles in patients with unexplained recurrent 
spontaneous abortion. Int J Clin Exp Pathol 
2015; 8: 1973-1978. 

[6] Zhu LY, Chen X, Xu ZZ, Xu L, Mao T, Zhang H. 
Changes and clinical significance of peripheral 
blood helper T lymphocyte and natural killer 
(NK) cells in unexplained recurrent spontane-
ous abortion (URSA) patients after abortion 
and successful pregnancy. Clin Exp Obstet 
Gynecol 2015; 42: 62-66.

[7] Qian ZD, Huang LL, Zhu XM. An immunohisto-
chemical study of CD83- and CD1a-positive 
dendritic cells in the decidua of women with 
recurrent spontaneous abortion. Eur J Med 
Res 2015; 20: 2.

[8] Saifi B, Rezaee SA, Tajik N, Ahmadpour ME, 
Ashrafi M, Vakili R, SoleimaniAsl S, Aflatoonian 
R, Mehdizadeh M. Th17 cells and related cyto-
kines in unexplained recurrent spontane- 
ous miscarriage at the implantation window. 
Reprod Biomed Online 2014; 29: 481-489. 

[9] Khorana AA, Ahrendt SA, Ryan CK, Francis  
CW, Hruban RH, Hu YC, Hostetter G, Harvey J, 
Taubman MB. Tissue factor expression, angio-
genesis, and thrombosis in pancreatic cancer. 
Clin Cancer Res 2007; 13: 2870-2875.

[10] Yamada H, Takeda M, Maezawa Y, Ebina Y, 
Hazama R, Tanimura K, Wakui Y, Shimada S.  
A high dose intravenous immunoglobulin ther-
apy for women with four or more recurrent 
spontaneous abortions. ISRN Obstet Gynecol 
2012; 2012: 512732.

[11] Liang P, Mo M, Li GG, Yin B, Cai J, Wu T, He  
X, Zhang X, Zeng Y. Comprehensive analysis  
of peripheral blood lymphocytes in 76 women 
with recurrent miscarriage before and after 
lymphocyte immunotherapy. Am J Reprod Im- 
munol 2012; 68: 164-174. 

[12] Reikvam H, Hatfield KJ, Oyan AM, Kalland KH, 
Kittang AO, Bruserud O. Primary human acute 
myelogenous leukemia cells release matrix 
metalloproteases and their inhibitors: release 
profile and pharmacological modulation. Eur J 
Haematol 2010; 84: 239-251.

[13] Baxter AG, Hodgkin PD. Activation rules: the 
two-signal theories of immune activation. Nat 
Rev Immunol 2002; 2: 439-446.

[14] Yamato I, Sho M, Nomi T, Akahori T, Shimada 
K, Hotta K, Kanehiro H, Konishi N, Yagita H, 
Nakajima Y. Clinical importance of B7-H3 ex-
pression in human pancreatic cancer. Br J 
Cancer 2009; 101: 1709-1716.

[15] Zhang G, Hou J, Shi J, Yu G, Lu B, Zhang  
X. Soluble CD276 (B7-H3) is released from 
monocytes, dendritic cells and activated T 
cells and is detectable in normal human se-
rum. Immunology 2008; 123: 538-546.

[16] Chen X, Zhang G, Li Y, Feng X, Wan F, Zhang  
L, Wang J, Zhang X. Circulating B7-H3 (CD276) 
elevations in cerebrospinal fluid and plasma  
of children with bacterial meningitis. J Mol 
Neurosci 2009; 37: 86-94. 

mailto:hongzhangcn@yeah.net


Expression of B7-H3 in recurrence spontaneous abortion patients

21853 Int J Clin Exp Med 2016;9(11):21848-21853

[17] Vaiman D. Genetic regulation of recurrent 
spontaneous abortion in humans. Biomed J 
2015; 38: 11-24.

[18] Fogarty NM, Burton GJ, Ferguson-Smith AC. 
Different epigenetic states define syncytiotro-
phoblast and cytotrophoblast nuclei in the tro-
phoblast of the human placenta. Placenta 
2015; 36: 796-802.

[19] Mayhew TM. Morphomics: An integral part  
of systems biology of the human placenta. 
Placenta 2015; 36: 329-340.


