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Summary

Investigation: The cause of discordance in dichorionic diamniotic (DD) twins is still unknown. The authors aimed to compare decorin
(DCN) and oxidative/antioxidative state levels between the placentas of discordant and concordant twins. Materials and Methods:
Prospective study of 43 spontaneous DD twin pregnancies included and placentas samples taken from each twin and prepared for ho-
mogenization. Total oxidant/antioxidant status levels in placental tissue were determined by automated colorimetric method. Decorin
levels were detected by using ELISA method; 23 of these were discordant and 20 of them were concordant. Results: DCN levels in the
placentas of the low birth-weight twins were significantly lower than the levels of the placentas of appropriate gestational age twins (p
=0.006). There were no statistically significant differences in total antioxidant status (TAS), total oxidant status (TOS), or arylesterase
(ARES) levels in discordant (p = 0.631, p = 0.370, and p = 0.079, respectively) and in the placental DCN, TAS, TOS, or ARES levels
of the concordant twins (p = 0.407, p = 0.035, p = 0.194, and p = 0.979, respectively). When the authors compared the twins of similar
birth weight, the DCN, TAS, and TOS levels were significantly lower in the discordant twins (p < 0.001, p <0.001, and p = 0.002, re-
spectively). Conclusions: Decreased levels of DCN in discordant twin fetuses compared to the same birth weight-concordant twins

shows that it contributes to disease pathogenesis.
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Introduction

Rates of twin pregnancies are rising, as assisted repro-
ductive techniques have become ever more advanced [1].
Approximately 25% of twin deliveries are affected by a
discordance in at least 15%, and nearly 5% of twins ex-
perience severe discordance (> 30%) [2]. Twin pregnan-
cies have significantly higher rates of perinatal morbidity
and mortality than singleton pregnancies [3]. Independ-
ent of gestational age at delivery, twins with significant
birthweight discordance have poorer perinatal outcomes
[4, 5].

Growth retardation in dichorionic diamniotic (DD) preg-
nancies probably occurs due to genetic causes and utero-
placental insufficiency, as in the case of singleton
pregnancies [6]. The etiology of birthweight discordance
in twins was extensively investigated, but the mechanisms
leading to placental function deterioration are unknown.

Small-leucine-rich proteoglycans (SLRPs) are the most
abundant proteoglycans expressed in human fetal mem-
branes [7-9]. Extracellular matrix components are organ-
ized with SLRPs and collagen, and this interaction plays an
important role in fetal growth and development [10, 11].

The family of SLRPs is divided into three subgroups,
named class 1, 2, and 3. Decorin (DCN) and biglycan be-
long to class 1 and contain only propeptides [11]. Fetal
membranes contain, predominantly, smaller proteogly-

Revised manuscript accepted for publication November 3, 2015

Clin. Exp. Obstet. Gynecol. - 1sSN: 0390-6663
XLIV, n. 2, 2017
doi: 10.12891/ce0g3378.2017

7847050 Canada Inc.
www.irog.net

cans, such as biglycan and DCN [12].

DCN is expressed and secreted by the placenta in humans
and interacts with various factors to control cell prolifera-
tion, cell migration, and vasculogenesis, and therefore is
important in tissue assembly [13].

DCN was identified as a decidua-derived inhibitor of nor-
mal EVT cell proliferation [14]; this is why we hypothe-
sized that it should have a role in the pathogenesis of
discordance in DD twins. Swan et al. investigated DCN ex-
pression in the placentas of 26 pregnancies with [IUGR and
27 with normal babies, by the RT-PCR method, and found
it decreased in the [IUGRs [15].

The present authors aimed to evaluate the level of DCN
and oxidative/antioxidative states of the placentas of con-
cordant and discordant fetuses of twin pregnancies, which
is novel; additionally, they attempted to determine their role
in the pathogenesis of discordance in DD twins.

Materials and Methods

The present study was performed in the Zekai Tahir Burak
Women's Health Education and Research Hospital. Forty-three
spontaneous DD twin pregnancies, in which labor started by itself,
were included in the study; all women had C-sections. Twenty-
three of the pregnancies, having no other complication, ended
with newborns having weight differences between 15-25%, called
discordant DD twins. The remaining twins, having less than 15%
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difference in their weights, were grouped as concordant DD twins.
Following labor, each placenta was sampled separately.

The exclusion criteria were as follows: any fetal abnormalities,
gestational diabetes (GDM), preeclampsia, chorioamnionitis, ma-
ternal drug use, twins of IVF, monochorionic-monoamniotic or
monochorionic diamniotic twins, abnormal Doppler findings as
increased resistance, loss or reverse of end-diastolic velocity in
umbilical artery, or notch in the uterine artery.

Pregnant women included in the study were homogenized in
terms of age, gravida, and body mass index (BMI). BMI was ob-
tained by dividing body weight in kilograms by the square of
height in meters. Gestational age was confirmed in all pregnancies
by a routine ultrasonographic examination performed during the
first trimester of gestation. Informed consent was obtained from
all patients participating in the study. The babies were weighed
when they were born. Small for gestational age (SGA) twins were
defined as those with birth weights below the 5" percentile, ad-
justed for gestational age and twins. Inter-twin birth weight dis-
cordance was calculated as [ {(weight larger twin-weight smaller
twin)/ weight larger twin}x100].

The placental areas belonging to each of the twins were iden-
tified by chorionic plate surface fetal vessel distribution, avoid-
ing decidual contaminations. Using a sterile scalpel, a quadr-
angular segment along the placental thickness, from the basal to-
wards the chorionic surface, was excised, and localized at the cen-
tral region of the placenta. Placental tissue samples from 43
women were stored without treatment in sterile tubes at -80 de-
grees until completion of participation. The remaining placenta
was sent to pathology for routine examination to rule out placen-
tal pathologies and chorioamnionitis.

Placental tissue was washed with cold saline, weighed, and
placed in 10 mM Tris buffer, pH 7.4 (1/10 w/v). Placental tissue
was homogenized on ice for three minutes. After homogenization,
it was centrifuged at 10,000 g for 30 minutes and the supernatant
was removed. The protein concentration of the supernatant was
measured by the Lowry method [16]. Results are given in mg/ml
of protein.

Total antioxidant status (TAS), total oxidant status (TOS), and
arylesterase (ARES) levels in placental tissue were determined by
the automated colorimetric method [17]. Results were presented
as umol Trolox Eq/mg for TAS, nmol HyO, Eq/mg for TOS, and
U/mg for ARES in placental tissue. DCN levels in placental tis-
sue were analyzed using an enzyme-linked immunosorbent assay
(ELISA) kit, and the results are presented in pg/mg.

Statistical analysis

The authors used Statistical Package for the Social Sciences
(SPSS) version 21.0, PASTE programs, and the independent-sam-
ple t-test. A Pearson’s correlation was used to examine the corre-
lations of variables. Categorical data were shown with number (n)
and the percentage (%) and compared with Pearson's Chi-square
(?) among groups. Data were examined at the 95% confidence
level, and a two-tailed p-value < 0.05 was considered significant.

Results

Clinical characteristics of growth-discordant and -concor-
dant DD twin pairs are presented in Table 1. Age, number of
gravidity, and BMI were homogeneous in all groups. Birth
week in the labor occurred was 36 (33- 37) for discordant
twins and 36 (32- 37) for concordant twins; birth weeks were
significantly lower in the discordant group (p = 0.651).

The differences between the birth weights of newborns

Table 1. — Clinical characteristics of growth in discordant
and concordant twin pairs.

Concordant Discordant p value*

(n=20) (n=23)
Age (years) 31.145.8 28.5+4.9 0.115
BMI (kg/m?) 30.6+4.2 31.1+4.0 0.703
Gravida 2 (1-6) 1(1-5) 0.073
Birth age (weeks) 36 (33-37) 36 (32-37) 0.651
Birth weight difference (g) 136.80+77.80 495.65+132.96 <0.001
Birth weight difference (%) 6.20+3.32 19.22+4.94 <0.001

Pearson Chi-Square Test (Exact). * between two groups.
BMI: body mass index, g: gram, %: percent.

Table 2. — Comparison of placental DCN, TAS, TOS, and
ARES levels for concordant and discordant twin pairs.

Infant-1 Infant-2 p value*
Concordant DD twin
Birth weight (g) 2559.54310.3  2578.54312.4  0.600
DCN (pg/mg) 2963.1£781.4  2748.34£735.5  0.407
TAS (umol Trolox Eq/mg) 0.18+0.08 0.13+0.04 0.055
TOS (H,0, Eq/mg) 3.2+1.0 3.9+1.8 0.194
ARES (U/mg) 303.0+87.7 302.1+96.1 0.979
Discordant DD twin
Birth weight (g) 2537.44459.9 2236.1£525.5  0.003
DCN (pg/mg) 1707.14574.4  1343.84293.4  0.006
TAS (umol Trolox Eq/mg) 0.09+0.03 0.09+0.03 0.631
TOS (H,0, Eq/mg) 2.2+0.6 2.4+0.7 0.370
ARES (U/mg) 289.6+82.9 246.4+78.7 0.079

Independent-sample #-test. * between two groups.
DD: dichorionic-diamniotic, TAS: total antioxidant status,
TOS: total oxidant status, ARES: arylesterase, g: gram.

were 495.65 + 132.96 grams in discordant twins and 136.80
+ 77.80 grams in concordant twins. The difference of birth
weights in the discordant group was significantly higher
than in the concordant group (p < 0.001) (Table 1). The
mean percentage of the difference of birth weights, calcu-
lated by [(weight of larger twin-weight of smaller twin)
/weight of larger twin]x100 formula was 19.22 + 4.94 in
the discordant group and 6.20 + 3.32 in the concordant
group. The differences of birth weight percent in the dis-
cordant group were significantly higher than in the con-
cordant group (p < 0.001) (Table 1).

Placental DCN, TAS, TOS, and ARES levels of the discor-
dant and concordant groups

The level of DCN was 1343.8 +293.4 pg/mg in the pla-
centas of babies who were lighter than their twin com-
panion in the discordant group. This was 1707.1 = 574.4
pg/mg in the placentas of the babies who were appropri-
ate for their gestational ages in weight; the difference be-
tween these two was statistically significant (p = 0.006)
(Table 2, Figure 1).

The levels of TAS, TOS, and ARES of the babies who



3Ds: decorin, discordance, and diamniotic dichorionic twins 241

DCN

3000

2500

2000 1707,1

1500

1000

500

discordant twins infant 1 discordant twins infant 2 concordant twins infant 1

TAS

0,18
0,16

0,14

0,18
0,12
0,1
0,08
0,06
0,04
0,02

discordant twins infant 1

discordant twins infant 2 concordant twins infant 1

were 15% lighter than their twin companions in the dis-
cordant group were 0.09 + 0.03 umol Trolox Eq/mg, 2.4
£ 0.7 HyOy Eq/mg, and 246.4+78,7 U/mg, respectively.
Babies with weights appropriate for their age had TAS,
TOS, and ARES values of 0.09 + 0.03 pmol Trolox
Eg/mg, 2.2 + 0.6 HyO5 Eq/mg, and 289.6 + 82.9 U/mg,
respectively. No significant difference was observed for
TAS, TOS, and ARES levels between the babies of ap-
propriate weight and the ones weighing 15% less (p =
0.631, p =0.370, and p = 0.079, respectively) (Table 2).

The levels of DCN, TAS, TOS, and ARES were 2963.1
+ 781.4 pg/mg, 0.18 + 0.08 pmol Trolox Eq/mg, 3.2 + 1.0
HO5 Eg/mg, and 303.0 & 87.7 U/mg, respectively, for the
first infant, and 2748.3 + 735.5 pg/mg, 0.13 £ 0.04 pmol
Trolox Eq/mg, 3.9 + 1.8 HyOy Eq/mg, and 302.1 & 96.1
U/mg, respectively, for the second infant in the concordant
group. There was no significant difference between levels
of placental DCN, TAS, TOS, or ARES in the concordant

concordant twins infant 2

concordant twins infant 2

Figure 1. — The level of DCN in the pla-
centas of concordant and discordant DD
twins.

Figure 2. — The level of TAS in the placen-
tas of concordant and discordant DD twins.

group (p = 0.407, p =0.035, p = 0.194, and p = 0.979, re-
spectively) (Table 2, Figures 1-3).

Placental DCN, TAS, TOS, and ARES levels of concordant
and discordant infant groups which have no difference be-
tween birth weights

The birth weights of concordant infant-1 and discordant
infant-1 were 2559.5 +310.3 g and 2537.4 £ 459.9 grams,
respectively; there was no significant difference between
these two groups (p = 0.635). Placental DCN, TAS, TOS,
and ARES levels of concordant infant-1 and discordant in-
fant-1 are compared in Table 3. The DCN, TOS, and TAS
levels in discordant infant-1 were significantly lower than
concordant infant-1 (p < 0.001 and p = 0.002, respec-
tively), but the ARES levels in the discordant infant-1 were
not significantly lower than concordant infant-1 (p =
0.688) (Table 3).



242 S. Ozler, E. Oztas, B. Gumus Guler, A. O Ersoy, M. Ergin, D. Uygur, N. Danisman

TOS

3
25
p)
15
1
0,5

discordanttwinsinfant 1 discordant twinsinfant2  concordant twins infant 1

Table 3. — Comparison of placental DCN, TAS, TOS, and
ARES levels of concordant and discordant infant groups
which had no difference in birth weights.

Concordant Discordant p value*

Infant-1 Infant-1

(n=20) (n=23)
DCN (pg/mg) 2963.1£820.46 1707.1+£593.93 <0.001
TAS (umol Trolox Eq/mg) 0.18+0.08 0.09+0.03 <0.001
TOS (H202 Eq/mg) 3.2+1.0 2.2+0.6 0.002
ARES (U/mg) 303.0+£87.7 289.6+£82.9 0.688
Birth weight (g) 2559.54310.3  2537.4+459.9 0.635

Indipendent-sample #-test. * between two groups.
TAS: total antioxidant status, TOS: total oxidant status,
ARES: arylesterase, g: gram.

Discussion

The present study was the first to examine the oxidative
and antioxidative states of the placentas and their DCN lev-
els at the same time in concordant and discordant DD twins;
DCN was the target in the development of discordance.

The cause of birth weight discordance in twin gestations
is often unclear. While birth weight differences in mono-
chorionic twins have been largely attributed to hemody-
namic factors, the etiology of discordance in dichorionic
twins remains elusive. Differences in genetic potential,
fetal sex, environmental factors, absence of endovascular
trophoblast invasion of myometrial segments of the spiral
arterioles, persistent smooth muscle histology in the ma-
ternal spiral arterioles causing hypoperfusion, hypoxia,
reperfusion injury, and oxidative stress were considered to
contribute to disparate fetal growth [18].

Pregnancy is a period in which oxidative and antioxida-
tive processes must be in balance [19]. Structural and func-
tional changes may be observed in the organs and
fetoplacental circulation when there is oxidative stress
[20]. Meinert et al. suggested that changes in the relative

concordant twins infant 2

I Figure 3. — The level of TOS in the placen-

tas of concordant and discordant DD twins.

proportions of these extracellular molecules are crucial for
the proposed fetal membrane maturation process during the
last weeks of pregnancy [12]. Lysiak ef al. observed that ec-
topic expression of DCN leads to marked growth retardation
and change in the morphology and adhesion properties of
TGF-B-dependent cells [21]. Swan ef al. demonstrated that
DCN is localised to the stroma surrounding fetal blood ves-
sels of placental villi [15].

The present authors observed a significant decrease in the
placental DCN level of the smaller baby in discordant DD
twin pairs. No difference was observed in placental TAS,
TOS, or ARES levels. DCN, TAS, TOS, and ARES levels
were similar in the concordant DD twin group. These results
led the present authors to believe that decreases in the
amounts of DCN of the smaller twins in the discordant twin
pair might cause growth retardation, although the oxida-
tive/antioxidative state of the media did not change. They
also observed that TAS and TOS levels were decreased in
discordant twins compared to concordant ones, in synergy
with DCN. This further led the present authors to believe that
deterioration of the oxidative/antioxidative states in the dis-
cordant DD twins permit their protective effect to disappear
and the decrease in DCN levels accompanies dysfunction in
the fetoplacental unit; this may be a reason for [UGR and the
worse morbidity outcomes observed in discordant twins than
the concordant twins and singleton IUGR pregnancies.

Discordant twins had lower levels of DCN, TAS, TOS, and
ARES, when discordant and concordant twin pairs with suit-
able birth weights for their gestational ages were compared.
This led the present authors to believe that lower levels of
DCN and antioxidative media might be the reason for the
poor perinatal outcomes, even though the birth weights were
similar and adjusted to the gestational ages.

In this study, the authors defined DD twins as discordant
when the difference between their birth weights was equal to
or higher than 15%. In order to determinate the DCN levels
and oxidative/antioxidative status, they calculated the pro-
portions of each twin and then compared discordant and con-
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cordant twin groups regarding DCN, TAS, TOS, and ARES
levels and found no difference between these two groups;
however, there was a linear and proportional difference of
DCN levels in discordant DD twins, higher than concordant
DD twins.

Emeline et al. studied venous blood samples of 32 DD
twins, one of which had severe [IUGR (birth weight less than
5% for the adjusted gestational week, impaired Doppler ul-
trasound parameters, early onset [UGR), and observed higher
oxidative stress in the fetuses having severe IUGR [22]. Ya-
maguchi et al. observed that expression of high levels of
DCN in hamster ovary cells had a dramatic effect on their
morphology and growth properties. They showed the growth
effect of DCN worked by binding to transforming growth
factor-beta receptors in hamster ovaries. Additionally, they
suggested that DCN may be a component of a feedback sys-
tem regulating cell growth [23]. Grant ef al. showed that
DCN inhibited angiogenesis in vitro by blocking the migra-
tory function of endothelial cells and tumor-induced angio-
genesis in vivo by antagonizing endogenous VEGF cells
[24]. Mete et al. found significantly decreased maternal
blood DCN levels in the 14 ITUGR singleton pregnancies,
when compared to 13 healthy controls; they also observed a
negative correlation of DCN with the birth weights [25].

The present authors observed that DCN levels of discor-
dant DD twins were lower than those of concordant DD
twins. When the discordant twin group was evaluated, the
babies lighter for their gestational week had less placental
DCN, in synergism with TAS, TOS, and ARES levels.

This study may guide those searching for the effects of
DCN on IUGR and discordance in twin pregnancies, and
must be improved by additional samples and the use of ad-
vanced molecular techniques.
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