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Summary
Objectives: To investigate the expression of mammalian Ste20-like kinase 4 (MST-4) and tumour necrosis factor receptor-associated

factor 6 (TRAF-6) in placenta from cases with preterm premature rupture of membranes (PPROM) with histological chorioamnionitis
(HCA). Methods: Forty PPROM pregnant women and 40 normal controls were recruited. The foetal membranes were examined by
haematoxylin-eosin staining and immunohistochemistry (IHC). MST-4 and TRAF-6 mRNA levels were measured by real-time qPCR.
Results: IHC showed that the expressions of TRAF-6 and MST-4 in the combined PPROM and intrauterine infection group were signif-
icantly stronger than those in the control group and the PPROM group (p < 0.05). RT-qPCR showed that the expression of TRAF6 and
MST4mRNA in the PPROMwith HCA group was significantly higher than that in the control group and the PPROMwithout HCA group
(p < 0.05), but there was no significant difference between the latter two groups (p > 0.05). Conclusion: Increased mRNA expression
of TRAF-6 and MST-4 are associated with PPROM with HCA, which may provide new detection markers for the early diagnosis of
PPROM with HCA.
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Introduction

Preterm premature rupture of membranes (PPROM) is
defined as spontaneous rupture of membranes that occurs
before 37 weeks’ gestation and at least 1 hour before the
onset of contractions. PPROM occurs in approximately
3% of pregnancies and accounts for approximately 30%
of preterm births [1]. The pathogenesis of the premature
rupture of membranes is unclear. It has been reported that
PPROMusually associatedwith intraamniotic infection, es-
pecially at younger gestational ages. The previous history
of PPROM is a major risk factor for subsequent PPROM or
preterm pregnancy [2, 3]. Intrauterine infections include
chorioamnionitis (CAM) and histological chorioamnioni-
tis (HCA). Most intrauterine infections are categorized as
HCA, which can only be diagnosed by postpartum pathol-
ogy. HCA can cause nerve damage, bronchial dyspla-
sia, neonatal pneumonia and other adverse pregnancy out-
comes [4]. At present, there is no index diagnosis for HCA.
Therefore, early diagnosis of premature rupture of mem-
branes and chorioamnionitis and better understanding of the
mechanism of early rupture of membranes are of great sig-
nificance for preventing premature rupture of membranes
and reducing intrauterine and neonatal infections. Tumour
necrosis factor receptor-associated factor 6 (TRAF-6) is one
of seven closely related TRAF proteins, which are adapter
proteins that connect the tumour necrosis factor receptor

(TNFR) superfamily to intracellular signalling transmis-
sion. TRAF-6 participates in interleukin-1 (IL-1) signalling
and activates NF-kappa B. A dominant-negative mutant of
TRAF-6 inhibits NF-kappa B activation signalled by IL-1.
Moreover, TRAF-6 is a key adaptor that modulate inflam-
matory responses by regulating various signalling pathways
[5].

The recent report shown that mammalian Ste20-like ki-
nase 4 (MST-4) play an important regulatory role in in-
nate immunity. MST-4 can lead to the abnormal func-
tion of downstream signalling molecules by impairing its
oligomerization and ubiquitination activity through directly
associates with and phosphorylates TRAF-6 in the Toll-like
receptor (TLR) signalling pathway. In the finally, MST-4
regulates the production of downstream inflammatory me-
diators by inhibiting the activation of inflammatory path-
ways [6]. MST-4 was discovered as a new ste20-related ki-
nase and belongs to germinal centre kinases (GCKs). By
acting directly on TRAF-6, inflammation is inhibited by
MST-4 [7]. In this paper, the expression of TRAF-6 and
MST-4 in placental tissues was detected to provide an im-
portant basis for the prediction of PPROM with HCA.
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Materials and Methods

Research subjects

A retrospective study was conducted on a group of preg-
nant women (n = 80) who had delivered at the Clinical
Medical College of Yangzhou University from September
2017 to May 2019 and had provided consent to collect
placental and foetal membrane specimens. The study ob-
tained informed consent from all women and was approved
by the Research Ethics Committee of College of Clini-
cal Medicine, Yangzhou University (authorization number:
KY201700902). Forty of the pregnant women were di-
agnosed with PPROM, and the controls consisted of 40
women with spontaneous labour at term (> 37 weeks). In-
clusion criteria: all pregnant women were singleton preg-
nancy with cephalic presentation. Exclusion criteria: preg-
nant women complicated with immune system diseases,
acute or chronic diseases, and other complications.

Equipment and reagents

The following instruments and reagents were used:
paraffin slicer RM2235 (Leica, Germany), low temper-
ature and high speed centrifuge (Eppendorf, Germany),
type 680 labeller (BioTeK, USA), ortho-optical microscope
(NIKON, Japan), regular PCR thermocycler (Eppendorf,
Germany) 7,500 real-time PCR thermocycler (American
Applied Biosystems). HE staining kit (Nanjing), chlo-
roform, isopropyl alcohol, DEPC (Sigma, USA), TRIzol
(Invitrogen, USA), PrimeScript RT reagent Kit (RR037A)
TaKaRa (Japan), SYBR® Premix Ex Taq II RR820A
TaKaRa (Japan).

Specimen collection

Two samples of fresh multi-layer tissue from the centre
of the placenta were rinsed thoroughly with normal saline.
One was embedded in paraffin, and the other was frozen in
liquid nitrogen for RNA extraction. After the placenta was
delivered, a 6 cm wide strip of placental film was immedi-
ately cut from the rupture of the placenta to the edge of the
placenta. After rinsing with normal saline, the sample was
fixed with 4% neutral formaldehyde for 24 h and embedded
in paraffin.

Paraffin section preparation and haematoxylin-eosin
staining

Paraffin-embedded foetal membrane tissuewas removed
for slicing, approximately 4 µm thick. The sections were
dewaxed by xylene, hydrogenated by gradient alcohol,
stained with haematoxylin, stained with aqua ammonia,
stained with eosin, and sealed with xylene transparent. At
high magnification, the neutrophilic granulocytes had lob-
ulated nuclei, and the cytoplasm was pale. Five fields were
randomly selected at high magnification, and cases with av-
erage neutrophil count greater than 5, were diagnosed as
histological chorioamnionitis.

Immunohistochemical staining
Streptomycin pro-bioprotein/peroxidase ligation (SP

method) was used for this assay. Results: Under high mag-
nification, JEDAS01D software was used to obtain images
(I 40). Five fields of view were randomly selected for each
sample and image analysis was performed using Image-Pro
Plus. Yellow or brown in the nuclei were defined as posi-
tive expression and scored based on the number of positive
cell expressions as follows: when the percentage of stained
cells < 5%, the score was (-); 6% ~ 25% scored (+); 26%
~ 50% scored (++); and > 50% scored (+++). The placen-
tal tissue optical density value (IOD) was determined, then
calculate the mean optical density value (MOD) based on
the actual area of the tissue (area). MOD = IOD/Area

Real-time quantitative PCR
Extraction of RNA

RNA from 50-100 mg placental tissues ground with liq-
uid nitrogen was extracted with TRIzol reagent. The RNA
concentrations and OD260:OD280 values were detected
using the Take 3 ultra-micro and multi-volume detection
board obtained from BioTek. Store the purified RNA at -80
◦C until cDNA preparation.

Complementary DNA preparation

Approximately 400 ng of RNA was reverse transcribed
to prepare complementary DNA (cDNA). A PrimeScript
RT reagent Kit (Takara, Japan) was used to synthesize
cDNA. Reverse transcription was carried out in a reaction
volume of 10 µL containing 2 µL 5xPrimeScript Buffer
(for Real Time), 0.5 µL PrimeScript RT Enzyme Mix I,
0.5 µL oligo dT Primer, 5.5 µL RNase-free dH2O, and 1
µL total RNA. The reaction conditions were as follows: 37
◦C, 15 min; 85, 5S; 4 ◦C, ∞. Two microliters of cDNA
were subsequently subjected to real-time polymerase chain
reaction (RT-PCR). The primer sequences were as fol-
lows: MST4 sense: 5′-TTCGAGCTGGTCCATTTGATG-
3′, antisense: 5′-TGAATGCAGATAG TCCAGACCT-3′;
TRAF6 sense: 5′-TTTGCTCTTATGGATTGTCCCC-3′,
antisense: 5′-CATTGATGCAGCA CAGTTGTC-3′; and
GAPDH sense: 5′-TGTGGGCATCAATGGATTTGG-3′,
antisense: 5′-ACACCATGTATTC CGGGTCAAT-3′.

Real-time PCR

SYBR® Premix Ex Taq II (Takara, Japan) was used for
real-time PCR. The PCR reaction solution (20 µL) was set
up on ice and contained 10 µL SYBR® Premix Ex Taq II
(Tli RNase H Plus) (2 ×), 0.8 µL PCR Forward Primer (10
microns), 0.8 µL PCR Reverse Primer (10 microns), 2 µL
cDNA solution, and 6.4 µL RNase-free dH2O. The follow-
ing programme was run for 40 cycles: 95 ◦C, 30 s; 95 ◦C,
5 s; and 60 ◦C, 30 s. The comparative Ct (cycle threshold)
method was used to determine the relative quantification of
gene expression.
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Figure 1. — Haematoxylin-eosin staining of foetal membranes (× 40) A: HCA; B: without HCA.

Data analysis

Statistical analysis was performed with SPSS software
(IBM, Armonk, NY, version 19.0). The results are ex-
pressed as the mean ± standard deviation (x ± s). The t
test was used for comparison between the two groups. Dif-
ferences among the three groups were analyzed by one-
way ANOVA, and comparisons among the three groups
were performed by the Student-Newman-Keulsa test. Cor-
relation metrics were analysed using Spearman correlation.
Statistical significance was achieved whenever p < 0.05.

Results

General information of pregnant women

Haematoxylin-eosin staining results showed that there
was no infection in the control group. A total of 34 cases
of HCA were combined with the PPROM group, with an
infection rate of 85.00% (34/40), and 6 cases of HCA were
not combined, as shown in Figure 1.

For the control group, PPROM with HCA group and
PPROMwithout HCAgroup, therewere no statistically sig-
nificant differences in maternal age, BMI, white blood cell
number, neutrophil number, and maternal temperature (p>
0.05), as shown in Table 1.

Immunohistochemical detection of TRAF-6 and
MST-4 expression in placental tissues

TRAF-6 expression was mainly localized in the nucleus,
and MST-4 was expressed in the nucleus and cytoplasm of
placental tissues (Figure 2). The expression of TRAF-6 and
MST-4 in the placental tissue of the PPROM combined with
intrauterine infection group was stronger than that of the
control group and the PPROM without intrauterine infec-
tion group (p< 0.05). There was no significant difference
between the latter two groups (p = 0.58).

Correlation between TRAF-6 and MST-4 expression
in placenta

Spearman rank correlation analysis showed that the ex-
pression of TRAF-6 in the placenta was positively corre-
lated with MST-4 expression (rs = 0. 67, p < 0.05).

The expression of MST-4 and TRAF-6 mRNA in the
three groups

The expression of MST-4 and TRAF-6 mRNA in the
PPROM with HCA group was higher than that in the
PPROM without HCA group and the control group, and
these differences were statistically significant (p < 0.01);
however, the differences were not statistically significant
between the PPROM without HCA group and the control
group (p > 0.05), as shown in Table 2 and Figures 3 and 4.

Discussion

PPROM is a major cause of preterm delivery, which
contributes to adverse perinatal outcomes [8]. Park et al.
[9] suggested that HCA confers additional adverse risks for
maternal and neonatal, such as earlier gestational age at
delivery, neonatal sepsis, hearing impairment, neurologic
morbidity, and even death. Petit et al. [10] indicated that
home care management is a suitable alternative option for
PPROM before 35 weeks’ gestation when the eligibility
criteria are relevant. At present, there are no clear clini-
cal indicators to diagnose the presence of intrauterine in-
fection in PPROM. For example, there have been different
conclusions on using procalcitonin to assess the prognos-
tic value of intrauterine infection in PPROM patients. One
study [11] suggested that the level of procalcitonin PCT
in maternal blood was higher than that in maternal blood
CRP and white blood cell count, while another study [12]
suggested that procalcitonin was not valuable in the man-
agement of PPROM patients. This experiment also tested
the white blood cell count of the peripheral blood of preg-
nant women before labour. The results were consistent with
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Table 1. — Clinical characteristics of the study population.

PPROM with HCA (n = 34) PPROM without HCA (n = 6) controls (n = 40) p

Maternal age (years) 27.12 ± 3.44 25.83 ± 1.72 26.83 ± 2.48 0.61
BMI (kg/m2) 27.86 ± 2.80 27.05 ± 2.47 27.84 ± 3.84 0.64
White blood cell number (× 109) 9.64 ± 2.35 9.57 ± 2.02 9.09 ± 1.96 0.54
Neutrophil number (× 109) 7.04 ± 2.23 7.04 ± 2.23 6.55 ± 2.02 0.39
Maternal temperature (°C) 36.73 ± 0.21 36.74 ± 0.25 36.76 ± 0.22 0.88

Figure 2. — Expression of TRAF6 and MST4 in placental tissue (× 40). A-D: expression of TRAF6 in PBS control, normal upper
control, PPROM not combined with intrauterine infection group, PPROM combined with intrauterine infection group; E-H: expression
of MST4 in PBS control, normal initial control, PPROM not combined with intrauterine infection group, and PPROM combined with
intrauterine infection group.

Table 2. — Expression of MST-4 and TRAF-6 mRNA.

Control (n = 40) PPROM with HCA (n = 34) p PPROM without HCA (n = 6) p

TRAF6 0.580 ± 0.135 1.029 ± 0.215 < 0.01 0.599 ± 0.093 0.74
MST4 0.534 ± 0.114 0.952 ± 0.182 < 0.01 0.580 ± 0.135 0.37

*p < 0.05 versus control.

the latter study. A short review delivered by The FIGO
Working Group on Good Clinical Practice in Maternal–
Fetal Medicine showed that it is very active and dynami-
cally evolving of clinical research on predictive strategies
for PPROM and preterm labour [13].

The present research shown that there was a significantly
highermRNA expression of TRAF6 andMST4 in placentas
of women delivering prematurely with PPROM with HCA
comparied with women with controls and PPROM without
HCA. It can be considered that TRAF6 and MST4 are in-
volved in the occurrence of intrauterine infection.

TRAFs are cytoplasmic multifunctional signal junction
proteins that are genetically highly conserved and play an
important role in intracellular signalling pathways. Cur-
rently, seven TRAF family proteins (TRAF1~7) have been

found. TRAF6 is a protein of the IL-1 signalling pathway
that is widely distributed in the body. The N-terminal re-
gion of TRAF6 contains a RING finger, and TRAF6 plays
a role of an E3 ubiquitin ligase and activates the NF-kappa
B signalling pathway [14].

Studies have shown increased expression of TRAF6
in colitis [15], rheumatoid arthritis [16] and ankylosing
spondylitis [17], indicating that TRAF6 is involved in a va-
riety of inflammatory reactions. TRAF6 regulates inflam-
mation and plays a key role in cell survival and prolifera-
tion. Therefore, the expression of TRAF6 can be downreg-
ulated to inhibit the occurrence of inflammatory reactions,
such as to control the development of intrauterine infection.
TRAF6 is regulated in a variety of ways, including one that
inhibits its function by direct binding to TRAF6, thus ef-
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Figure 3. — The expression of TRAF-6 mRNA in the PPROM
with HCA group (Group A), PPROMwithout HCA group (Group
B) and control group (Group C) was investigated by RT-PCR. The
figure shows that compared with the PPROMwithout HCA group
and the control group, the PPROM with HCA group has greater
statistical significance. Group A, n = 34; Group B, n = 6; Group
C, n = 40; * * * p < 0.001.

Figure 4. —The expression ofMST-4 mRNA in the PPROMwith
HCA group (Group A), PPROM without HCA group (Group B)
and control group (Group C) was investigated by RT-PCR. The
figure shows that compared with the PPROMwithout HCA group
and the control group, the PPROM with HCA group has greater
statistical significance. Group A, n = 34; Group B, n = 6; Group
C, n = 40; * * * p < 0.001.

fectively inhibiting the activation of NF-KB and inhibiting
inflammatory reactions, such as that between microRNA-
146a and PLT [18, 19]. Common GCKs in mammals in-
clude five related proteins: MST1 (STK4), MST2 (STK3),
MST3 (STK24), MST4 (MSAK) and YSK1 (STK25 or
SOK1). MST4 is widely expressed in various mammalian
tissues. It is highly expressed in embryos, thymus, prostate
and peripheral blood leukocytes, and especially in the pla-
centa, which provides a theoretical basis for studying the
role of MST4 in placenta-related diseases [20]. Although
MST4 is highly homologous with MST3 kinase, it has the
opposite effect on cell growth [21]. MST4 can specifically
regulate the Ras/Raf non-dependent ERK pathway through
MEK1, promote cell growth and transformation, and par-
ticipate in cytoskeletal rearrangement, morphological for-

mation, apoptosis, differentiation and other various cellular
activities, thus playing an important role in the physiologi-
cal and pathological process of the body [22].

The activity of TRAF6 is directly inhibited by MST4 to
regulate the inflammatory response. One study [7] found
that MST4 can dynamically respond to bacterial infection
and negatively regulate inflammatory pathways by directly
acting on and phosphorylating the inflammatory pathway
junction molecule TRAF6, preventing its oligomerization
and ubiquitination and inhibiting the occurrence of exces-
sive inflammation.

This study provides evidence for the involvement of
TRAF6 andMST4 in the combined process of PPROMwith
HCA. However, how TRAF6 stimulates the increased ex-
pression of MST4 and how signalling pathways are regu-
lated is still unclear. Therefore, it is necessary to further
study the interaction mechanism of TRAF6 and MST4 in
placental trophoblast cells, which may provide new detec-
tion markers for the early diagnosis of PPROM with HCA.

There are several limitations in the present study. First,
the number of samples included in this study is small, and
the study was performed at a single centre. Second, we
have not yet validate our combined prediction model with a
different patient population which may limit the generaliz-
ability of the study findings. Third, the single foetal mem-
brane sample was used rather than multiple samples from
the same patients. Therefore, further multicentre research
studies with a larger sample size should be performed in the
future.

In conclusion, this study confirmed that PPROM com-
bined with histologic chorionic amnionitis was related to
TRAF6 and MST4. Further studies will be needed to better
understand their specific reaction mechanism.

Acknowledgements

This work was supported by the Science and Technology
Project Fund of Yangzhou (No. YZ2017075) and the Tra-
ditional Chinese Medicine Science and Technology Devel-
opment Plan Project of Jiangsu Province (No. YB201972).

Conflict of Interest

The authors declare no conflict of interest.

Submitted: August 20, 2019
Accepted: March 09, 2020
Published: October 15, 2020

References
[1] Salman L., Aviram A., Holzman R., Hay-Azogui H., Ashwal E.,

Hadar E., et al.: “Predictors for cesarean delivery in preterm prema-
ture rupture of membranes”. J. Matern. Fetal. Neonatal Med., 2019,
1-6.

[2] Bulletins-Obstetrics ACoOaGCoP.: “Practice Bulletin No. 172:
Premature Rupture of Membranes”.Obstet. Gynecol., 2016, 128(4),
e165-177.

[3] Kuba K., Bernstein P.S.: “ACOG Practice Bulletin No. 188: Prela-
bor Rupture of Membranes”. Obstet. Gynecol., 2018, 131(6), 1163-
1164.



754 D. Lu, X. Bao, Q. Wang

[4] Hendson L., Russell L., Robertson C.M.T., Liang Y., Chen Y., Ab-
dalla A., et al.,: “Neonatal and neurodevelopmental outcomes of
very low birth weight infants with histologic chorioamnionitis”. J.
Pediatr., 2011, 158(3), 397-402.

[5] Zhu L.J., Yang T.C., Wu Q., Yuan L.P., Chen Z.W., Luo M.H., et
al.: “Tumor necrosis factor receptor-associated factor (TRAF) 6 in-
hibition mitigates the pro-inflammatory roles and proliferation of
rheumatoid arthritis fibroblast-like synoviocytes”. Cytokine, 2017,
93, 26-33.

[6] Guo A., Tan Y., Liu C., Zheng X.: “MST-4 and TRAF-6 expression
in the peripheral blood mononuclear cells of patients with Graves’
disease and its significance”. BMC Endocr. Disord, 2017, 17(1), 11.

[7] Jiao S., Zhang Z., Li C., Huang M., Shi Z., Wang Y., et al.: “The ki-
nase MST4 limits inflammatory responses through direct phospho-
rylation of the adaptor TRAF6”. Nat. Immunol, 2015, 16(3), 246-
257.

[8] Tsakiridis I., Mamopoulos A., Chalkia-Prapa E.M., Athanasiadis A.,
Dagklis T.: “Preterm premature rupture of membranes: a review of
3 national guidelines”.Obstet. Gynecol. Surv., 2018, 73(6), 368-375.

[9] Park J.W., Park K.H., Lee J.E., Kim Y.M., Lee S.J., Cheon D.H.:
“Antibody microarray analysis of plasma proteins for the predic-
tion of histologic chorioamnionitis in women with preterm prema-
ture rupture of membranes”. Reprod. Sci., 2019, 26 (11), 1476-1484.

[10] Petit C., Deruelle P., Behal H., Rakza T., Balagny S., Subtil D.,
et al.: “Preterm premature rupture of membranes: Which criteria
contraindicate home care management?”. Acta. Obstet. Gyn. Scan.,
2018, 97(12), 1499-1507.

[11] Cetin O., Aydın Z.D., Verit F.F., Zebitay A.G., Karaman E., Elasan
S., et al.: “Is maternal blood procalcitonin level a reliable predic-
tor for early onset neonatal sepsis in preterm premature rupture of
membranes?”. Gynecol. Obstet. Inv., 2017, 82(2), 163-169.

[12] Archabald K.L., Buhimschi I.A., BahtiyarM.O., DulayA.T., Abdel-
Razeq S.S., Pettker C.M., et al.: “Limiting the exposure of select
fetuses to intrauterine infection/inflammation improves short-term
neonatal outcomes in preterm premature rupture of membranes”.
Fetal. Diagn. Ther., 2017, 42(2), 99-110.

[13] FIGO Working Group on Good Clinical Practice in Maternal–Fetal
Medicine.: “Good clinical practice advice: Prediction of preterm
labor and preterm premature rupture ofmembranes”. Int. J. Gynecol.
Obstet., 2019, 144(3), 340-346.

[14] Landström M.: “The TAK1–TRAF6 signalling pathway”. Int. J.

Biochem. Cell Biol., 2010, 42(5), 585-589.
[15] Vlantis K., Polykratis A., Welz P.S., van Loo G., Pasparakis M.,

Wullaert A.: “TLR-independent anti-inflammatory function of in-
testinal epithelial TRAF6 signalling prevents DSS-induced colitis
in mice”. Gut., 2016, 65(6), 935-943.

[16] Zhu L.J., Dai L., Zheng D.H., Mo Y.Q., Ou-Yang X,Wei X.N, et al.:
“Upregulation of tumor necrosis factor receptor-associated factor 6
correlated with synovitis severity in rheumatoid arthritis”. Arthritis.
Res. Ther., 2012, 14(3), R133.

[17] Sipos W., Pietschmann P., Rauner M.: “Strategies for novel ther-
apeutic approaches targeting cytokines and signaling pathways of
osteoclasto- and osteoblastogenesis in the fight against immune-
mediated bone and joint diseases”. Curr. Med. Chem., 2008, 15(2),
127-136.

[18] Gao M., Wang X., Zhang X., Ha T., Ma H., Liu L., et al.: “Attenua-
tion of Cardiac Dysfunction in Polymicrobial Sepsis byMicroRNA-
146a Is Mediated via Targeting of IRAK1 and TRAF6 Expression”.
J. Immunol., 2015, 195(2), 672-682.

[19] Kong F., Zhang J., Zeng C., Chen W., Ren W., Yan G., et al.: “In-
hibitory effects of parthenolide on the activity of NF-κB in multiple
myeloma via targeting TRAF6”. J. Huazhong University of Science
and Technology [Medical Sciences] 2015, 35(3), 343-349.

[20] Dan I., Ong S.E., Watanabe N.M., Blagoev B., Nielsen M.M., Ka-
jikawa E., et al.: “Cloning of MASK, a novel member of the
mammalian germinal center kinase III subfamily, with apoptosis-
inducing properties”. J. Biol. Chem., 2002, 277(8), 5929-5939.

[21] Thompson B.J., Sahai E.: “MST kinases in development and dis-
ease”. J. Cell Biol., 2015, 210(6), 871-882.

[22] Lin J.L., Chen H.C., Fang H.I., Robinson D., Kung H.J., Shih H.M.:
“MST4, a new Ste20-related kinase that mediates cell growth and
transformation via modulating ERK pathway”. Oncogene, 2001,
20(45), 6559-6569.

Corresponding Author:
DAN LU, M.D.
Department of Obstetrics and Gynecology,
Clinical Medical College of Yangzhou University,
Yangzhou (P.R. China)
e-mail: ludan1968@126.com


	Introduction 
	Materials and Methods 
	Research subjects
	Equipment and reagents 
	Specimen collection
	Paraffin section preparation and haematoxylin-eosin staining 
	Immunohistochemical staining
	Real-time quantitative PCR
	Extraction of RNA
	Complementary DNA preparation
	Real-time PCR 

	Data analysis 

	Results 
	General information of pregnant women
	Immunohistochemical detection of TRAF-6 and MST-4 expression in placental tissues
	Correlation between TRAF-6 and MST-4 expression in placenta
	The expression of MST-4 and TRAF-6 mRNA in the three groups

	Discussion 
	Acknowledgements 
	Conflict of Interest 
	References

