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Abstract
An Incomplete abortion is one of the complications that often occur during pregnancy, but the biomolecular 
mechanism is still unknown. It has proven to be an increase in apoptosis activity that is controlled by a 
variety of proteins, including p53 Ser 46, Bcl-2, and caspase 3, in uteroplasenta and reproductive organs. The 
aim of the study is to measure the level of protein p54 Ser 46, Bcl-2, and caspase 3 in abortion and normal 
pregnancy. A case control study conducted in 38 cases of incomplete abortion and 38 normal pregnancies as 
a control. The level of protein of Ser 46, Bcl-2, and caspase 3 examined by ELISA independent/Duplo. The 
higher level of p53 Ser 46 (> 0,09 U/mL) led to higher risks of abortion with OR 8.52; 95% CI, 2.65 to 28.6. 
The higher level of Bcl-2 led to higher risks of abortion with OR 3.75; 95% CI, 1.24 to 11.68. The higher 
level of caspase 3 (> 7 mg/mL) and p53 Ser 46 (> 0,09 U/mL) led to higher risks of abortion with OR 71.15; 
95% CI, 8.74 to 578.92; with the result of series p, p, 0.001; p < 0.008; and p = 0.001. Level of protein p53 
Ser 46 and caspase 3 in abortion is higher than normal pregnancies, while the Bcl-2 protein levels in abortion 
is lower than normal pregnancies.
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Introduction
Abortion is the termination of pregnancy before 

20 weeks pregnancy or fetal weighs less than 500 
grams. It is still an obstetric problem that has not been 
uncovered[1-3]. Abortion is one of the causes of maternal 
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and fetal mortality today. The causes of abortion have 
been reported are due to genetic disorders such as 
abnormalities of the conceptus as a result of chromosomal 
abnormalities [4-6]. Other causes include developmental 
abnormalities of the zigot, embryo of placenta, infection, 
endocrines disorders and immunological disorders. 
Abortion is also influenced by maternal age, parity, 
and history of recurrent abortion[2,7-10]. Abortion is a 
highly complex process, controlled by variety of genes, 
including the gene p53, cl-2, and the caspase of cysteinyl 
aspartate specific proteinase (caspase). All of the genes 
play a role in the regulation of apoptosis either in a normal 
or abnormal circumstance which results in pregnancy 
failure. The involvement of apoptosis activator can 
cause excessive apoptosis. The presence of excessive 



Medico-legal Update, January-March 2021, Vol. 21, No. 1  341

apoptosis will continue with cell death characterized by 
caspase 3, ended with abortion [11-17].

The excessive apoptosis in syncytiotrophoblast will 
result in failure of pregnancy, in addition to the role of 
the decidua and plasenta to give support and protect 
embryo development. Result of human studies has not 
found an association between the gene p53 through 
the protein p53 expression on Ser 46 and Bcl-2 agains 
caspase 3 in the first trimester and the association 
with the incidence of abortion. Based on that, we were 
interested to investigate [17-19].

Research Method
The subjects were pregnant women with gestational 

age between 10-20 weeks who diagnosed with in 
incomplete abortion (as the case group), whereas normal 
pregnancy as a control group. The inclusion criteria 
are 10 – 20 weeks of gestational age and maternal age 
between 16 – 35 years. We excluded subjects with 
abnormal uterine; kidney disorders, heart disease, 
hypertension, diabetes mellitus, lung, thyroid, and 
other chronic diseases, malignancy; pregnant with help 
medication or taking hormonal drugs.

This is a comparative analytic study with case 
control design. The sample size was determined 
based on the formula to test the hypothesis by using a 

correlation coefficient r ( 375,36 ≈=n people per 
group). The research activities carried out in the Section/
SMF Obstetrics and Gynecology FKUP/RSHS, Cibabat 
Cimahi Hospital, dr . Slamet Garut Hospital, and 
Gunma University, Japan. The independent variables 
are levels of protein p53 Ser 46, Bcl - 2 and caspase 
3; the dependent variables are an incomplete abortion 

and normal pregnancy; by confounding variables that 
maternal age, gestational age, and parity.

We examined the levels of protein p53 Ser 46, Bcl-
2 and caspase 3 at the Laboratory of the Department 
of General Surgical Science, Graduate School of 
Medicine Gunma University, Maebashi, Gunma, Japan. 
The Shapiro-Wilk used for normality test data, the 
T test is used to compare two values average normal 
distribution of data, X2 test (Chi squared) was used to 
test for differences in percentage to the data presented 
in contingency tables, Mann-Whitney test was used to 
compare differences in 2 the middle value the data which 
are not normally distributed, Rank Spearman correlation 
test is used to find relationship between two numerical 
variables, Odd ratio: in the case-control study pointed to 
the ratio between the odds at-risk and non-risk groups, 
logistic regression aims to analyze data in multiple 
independent variables and nominal numeric scale, 
the nominal scale dichotomous dependent variable. 
Significance based on the value of meaningful when 
p≤0,05, very meaningful p≤0,01.

All of the subjects involved voluntary after receiving 
explanation of the advantages and disadvantages 
(informed consent), the subject were also free to resign 
at any time for any reason without causing changes in 
the quality of service.

Result
Characteristics of the study subjects according 

to maternal age, parity, and gestational age in normal 
pregnancy and abortion can be seen in Table 1. Range 
of ages between from 19 to 35 years, parity ranges from 
1 to 4, while for gestational age ranged from 10 to 14 
weeks.

Table: 1. Characteristics of Subjects Research by Maternal Age, Total Parity and Gestational Age in 
Normal Pregnancy and Abortion

Characteristics
Gestation

Significance
Abortus (n=38) Normal (n=38)

Maternal age (year) ZM-W = 1.282 p = 0.200

< 20 2 (5.3%) 1 (2.6%)

20-24 4 (10.5%) 5 (13.2%)

25-29 18 (47.4%) 13 (34.2%)

30-35 14 (36.8%) 19 (50.0%)

`X (SD) 27.6 (4.2) 28.8 (4.6)

Median 28 29.5

Range 19-35 19-35
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Characteristics
Gestation

Significance
Abortus (n=38) Normal (n=38)

Parity X2 = 0.234 p = 0.629

1-2 26 (68.4%) 24 (63.2%)

≥3 12 (31.6%) 14 (36.8%)

Range 19-35 19-35

Gestational Age X2 = 0.290 p = 0.990

10 week 9 (23.7%) 8 (21.1%)

11 week 7 (18.4%) 6 (15.8%)

12 week 10 (26.3%) 10 (26.3%)

13 week 6 (15.8%) 7 (18.4%)

14 week 6 (15.8%) 7 (18.4%)
Explanation: The p – value is calculated based on the Chi Square test or Mann-Whitney test
Meaningful when p≤0.05, very significant if p≤0.01; 
ZM – W = Mann-Whitney

Table: 2. Comparative Levels of Protein p53 Ser 46, Bcl-2 and Caspase 3 between Normal Pregnancy and 
Abortion

Variable
Gestation

ZM-W p-value
Abortus (n=38) Normal (n=38)

p53 Ser 46 (U/mL) 4.413 <0.001**
`X (SD) 0.114 (0.023) 0.095 (0.013)
Median 0.11 0.09
Range 0.09-0.17 0.08-0.14
Bcl-2 (ng/mL) 1.928 0.027*
`X (SD) 7.265 (1.712) 7.493 (3.939)
Median 7.115 6.445
Range 2.60-11.15 5.58-29.44
Caspase 3 (mg/mL) 5.913 <0.001**
`X (SD) 112.74 (152.73) 14.94 (23.18)
Median 76.5 12.62
Range 6.50-707.75 0-76

Explanation: * = significant (p≤0.05), ** = very significant (p≤0.01);
ZM-W = Mann-Whitney test

Table: 3. Abortion Risks Based on Value Cut-off Levels of Protein p53 Ser 46, Bcl-2 and Caspase 3

Variable 
Gestation

P-values * OR (95% CI)
Abortus (n=38) Normal (n=38)

p53 Ser 46 (U/mL) < 0.001 8.52 (2.65-28.6)
`> 0.09 31 (81.6%) 13(34.2%)
< 0.09 7 (18.4%) 25 (65.8%)
Bcl-2 (ng/mL) 0.008 3.75 (1.24-11.68)
> 6.44 30 (78.9%) 19 (50%)
< 6.44 8 (21.1%) 19 (50%)
Caspase 3 (mg/mL) <0.001 71.15 (8.74-578.92)
> 7 37 (97.4%) 13 (34.2%)
< 7 1 (2.6%) 25 (65.8%)
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Explanation: * based on Chi-Square test

Table: 4. Logistic Regression Analysis of Multiple Protein p53 Ser 46, Bcl - 2 and Caspase 3 with Incident 
abortion

Variable Koef β SE p-Values OR adj (95% CI)

p53 Ser 46 (U/mL)
(> 0.09 vs < 0.09)

1.744 0.695 0.012 5.72 (1.46-22.33)

Bcl-2 (ng/mL)
(> 6.44 vs < 6.44)

1.227 0.711 0.084 3.41 (1.06-11.02)*

Caspase 3 (mg/mL)
(> 7 vs < 7)

3.963 1.11 <0.001 52.60 (5.97-463.15)

Constanta -4.855

Explanation: The accuracy of the model = 88.2
OR adj adjusted odds ratio = value; *) Test of the parties

Table 5: Opportunities occurrence of abortion based Risk Factors Levels of Protein p53 Ser 46, Bcl-2 and 
Caspase 3

p53 Ser 46 (U/mL) Bcl-2 (ng/mL) Caspase 3 (mg/mL) Incident Abortion P (Y)x

≤ 0.09 ≤ 6.44 ≤ 7 0.008

≤ 0.09 ≤ 6.44 >7 0.291

≤ 0,09 > 6.44 ≤ 7 0.026

≤ 0.09 > 6.44 >7 0.583

> 0.09 ≤ 6.44 ≤ 7 0.043

> 0.09 ≤ 6.44 >7 0.701

> 0.09 > 6.44 ≤ 7 0.132

> 0.09 > 6.44 >7 0.889

Explanation: x calculated as logistic regression model

Discussion
The characteristics of the study subjects included 

were maternal age, parity, and gestational age because 
these characters act as a risk factor for abortion 
potentially confounding variables that could affect the 
validity of the study. Characteristics of study subjects 
Ser 46 levels of p53 protein, Bcl - 2 and caspase 3 
compared between cases, ie an incomplete abortion 
and the control group, which is a normal pregnancy. 
To reduce the confusion, we used cases and controls 
with homogeneous characteristics. Abortion happens to 
gestational age less than 10 weeks allegedly influenced 
by immunological factors and chromosomes, whereas 
at 10 weeks gestation or more influenced by external 
factors, such as infections, malnutrition, trauma, or 
systemic disease [2, 7, 10]. In this study, only women with 
gestational age of 10 weeks or more are included so that 

it can be removed possibility immunological factors and 
chromosomes that can cause abortion.

It was generally agreed that the state of maternal 
age ≥35 years and with the increasing number of parity 
would be associated with an increase in the number of 
abortus [7, 20]. Therefore, in this study only mothers aged 
less than 35 years were included in the study, considering 
maternal age ≥35 years found an increase in the number 
of abortions. Based on Table 2 showed levels of Bcl - 2 in 
the abortion group had a mean lower than in the normal 
group and differ very significantly (p < 0.01), whereas for 
protein levels of p53 Ser 46 and caspase 3 in the abortion 
group had a mean higher compared with the normal 
group different highly significant (p < 0.01). Savion et 
al reported a decrease in Bcl-2 associated with apoptosis 
and ends with abortion in animal experiments [18]. Bcl-
2 protein is an anti-apoptotic protein strong measure to 
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prevent the cells from death and levels remain high in 
the outer mitochondrial membrane. Bcl-2 protein can 
also be used as an early detection apoptosis. Abortion 
in the first trimester of pregnancy is closely linked to an 
increase in apoptosis in syncytiotrophoblast compared 
to normal pregnancy.[22] Unlike immunohistochemistry 
examination, in this study with ELISA examination 
the serum sample derived from an unknown where 
the apoptosis takes place. In this study, a decrease in 
the levels of Bcl-2 in abortion patients compared with 
normal pregnancy. It shows the mitochondrial pathway 
plays a role apoptosis in pregnancy failure induced by 
regulation of Bcl-2 [12, 17, 21, 22].

In this study, table 3, 4, and 5 showed increased 
levels of caspase 3 was very significant in abortion 
patients compared with normal pregnancy (p < 0.001). 
This supports the theory that the higher the levels of 
caspase 3 in the first trimester of pregnancy will be more 
at risk of pregnancy failure. Involvement proapoptosis 
activators can cause excessive apoptosis, followed by 
cell death characterized by increased levels of caspase-3, 
and finally continue with abortion. Increased fetal 
resistance to stress teratogen is an outcomes of maternal 
immunopotentiating associated with a decrease in the 
intensity of apoptosis induced teratogenic substances on 
fetal structure targets. These findings indicate maternal 
immunopotentiating effect can be produced through the 
modification of the expression of molecular regulation 
of apoptosis induced teratogenic substances. P53 
expression increase significantly in pregnancies with 
fetal growth retardation, but did not get a reduction in the 
expression of Bcl - 2 meaningful, The different results 
shown in this study despite the increased levels of p53 
Ser 46 on abortion, the result the average levels of Bcl-2 
in the study subjects who experienced abortion is lower 
compared with normal pregnancy were significantly 
different [12, 16, 17, 21, 22].

The protein p53 Ser 46, Bcl-2 and caspase 3 was 
significantly associated with the incidence of abortion. 
Multivariable sequence of the protein was strongly 
correlated with the incidence of abortion is caspase 
3, following the protein p53 Ser 46, and last Bcl-2. 
Caspase 3 has the strongest risk for abortion because 
caspase 3 serves as the main effectors in both basic 
apoptotic pathway, namely receptor-mediated pathway 
(extrinsic) and pathways mediated mitochondrial 
(intrinsic). Abnormal embryonic development involves 
several important things, namely: 1) apoptosis 
induced teratogenic substances can cause structural 

abnormalities; 2) the effect is obviously accompanied by 
increased expression of TNF-α and TNFR 1 in embryonic 
organ; 3) resistance/sensitivity of the various structures 
of the embryo to the substances teratogen depends on 
the interaction between positive regulators of apoptosis 
such as caspase 3, 8 and p53, while a negative regulator 
of apoptosis such as NF-kB and Bcl-2; 4) maternal 
immunopotentiating can affect the activity of molecules 
that cause apoptosis in the embryo as a response to 
adverse stimuli and modulate the sensitivity of embryos 
to teratogens substances. Similar results were obtained in 
our study, although not further investigated what factors 
are causing the failure of the pregnancy [12, 17, 21, 22].
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