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INTRODUCTION

The pathogenesis of postterm pregnancy still re-
mains a mystery. The exact mechanisms involved
in the initiation of labor in humans is still un-
known. Delivery process occurs due to loss of
uterus’ composure, induction of uterine muscle
contractility or a combination of both. During preg-
nancy, it is important for the uterus is in a stress-
free condition so that the fetus can grow and de-
velop in preparation for life outside that womb.1
Initiation of normal delivery is the result of inter-
action between maternal, fetal and endocrine-
autocrine-paracrine placental system. The mecha-
nism involves a complicated positive and negative
feedback, cellular receptor regulation and chemical
messengers dynamic system. The sequence of
events that culminated in the maturation of the fe-

tus and uterine tissue occurs subsequent to initia-
tion of labor.2

Postterm pregnancy causes post maturity syn-
drome and placental dysfunction. Incidence of post
maturity syndrome in infants born at gestational
age 41, 42 or 43 weeks could not be determined
with certainty until now. Approximately 10% of
post maturity syndrome occurs between the ages
of 41 and 43 weeks gestation, whereas the inci-
dence increased to up to 44 weeks of gestation. The
incidence of events is in accordance to the inci-
dence ofoligohydramnions.3,4

The concept that post-maturity syndrome is
caused by placental insufficiency is still believed,
despite the absence of meaningful morphological
or histological placental findings. Placental apop-
tosis rate increased significantly at 41 weeks to 42

Abstract

Objective: To analyze whether there are differences between the
levels of HSP70 of Postterm pregnancy and aterm pregnancy in Dr.
Moewardi Hospital, Surakarta, Central Java.

Method: This was a cross-sectional study. The independent variable
was the level of Heat Shock Protein 70 (HSP70), and the dependent
variable was the incidence of postterm pregnancy. The data was
then analyzed by t test.

Result: The subjects were 45 women, who were divided into 2
groups of women with postterm pregnancies (15 women) and
aterm pregnancies (30 women). The mean levels of HSP70 in the se-
rum of women with postterm pregnancy is lower (0.40 ng/ml) com-
pared to the level of the normal pregnant group (3.94 ng/ml) and
this difference was statistically significant (p<0.001).

Conclusion: The mean level of HSP70 in postterm pregnancy is
lower than in normal full-term pregnancy.

[Indones J Obstet Gynecol 2014; 2-1: 28-32]

Keywords: Heat Shock Protein 70, Maternal Stress, postterm preg-
nancy

Abstrak

Tujuan: Untuk menganalisis apakah ada perbedaan kadar HSP70 an-
tara kehamilan lewat waktu dan kehamilan aterm di RSUD Dr. Moe-
wardi, Surakarta, Jawa Tengah.

Metode: Penelitian observasional analitik dan desain penelitian po-
tong lintang. Variabel independen adalah kadar HSP70, sementara
variabel dependen adalah kehamilan pascamatur. Analisa statistik di-
lakukan dengan uji t.

Hasil: Jumlah subjek penelitian adalah 45 orang, terbagi ke dalam 2
kelompok yaitu kelompok kehamilan postterm (15 orang) dan kelom-
pok kehamilan normal (30 orang). Rerata kadar HSP70 pada serum
ibu hamil dengan kehamilan postterm lebih rendah (0,40 ng/ml) di-
bandingkan dengan kelompok hamil normal (3,94 ng/ml) dan perbe-
daan tersebut secara statistik bermakna (p < 0,001).

Kesimpulan: Rerata kadar HSP70 pada kehamilan postterm dida-
patkan lebih rendah dari pada hamil aterm normal dan perbedaan ini
bermakna secara statistik.
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weeks gestation compared to the rate at 36 weeks
of gestation to 39 weeks. Fetal oxygen requirement
increases with aging placenta in postterm preg-
nancy. Decrease in the partial pressure of oxygen
is the only event that is known to stimulate the
secretion of erythropoietin. At the time of the study
of uncomplicated postterm delivery, umbilical cord
erythropoietin levels increased significantly in the
approaching 41 weeks gestation or more. Although
Apgar scores and umbilical cord blood gas analysis
in the normal range for babies from postterm preg-
nancy, however, some researchers conclude that
there is a decrease in fetal oxygenation on some
postterm pregnancy.3,4

Socio-economic status is a complex construction,
generally used to define social diversity and usually
measured by the achievement of income and/or
education. Education is one of the dimensions of
socioeconomic status, which most strongly and
consistently can predict health outcomes. Mother’s
education is the most powerful predictor of the re-
productive outcome in studies in the United States.
Low education will limit the mother to gain access
to employment and other social activities so as to
limit the social interaction and the mother at risk
of poverty. Socioeconomic status is one of the
mother’s psychosocial stressors that affect preg-
nancy outcomes.5

Psychosocial stressors triggered by social fac-
tors, economic and low education will create the
perception of stress. Perception of stress is an early
stage of defining acceptable sources of stress by
sensory organs to determine the accuracy of the
stress response. Mothers who received psychoso-
cial stressors will perceive and respond so as to
achieve a new balance (eustress) or cause balance
disorders (distress).6 Psychological stressors
shown to increase HSP70 in the blood on studies
with experimental animals and the changes of
HSP70 in the blood concentration was reported in
several pathological conditions.7 Stress to the cells
resulted in the increasing number of denatured
proteins, thereby also increasing the need HSP70.
This increase in protein synthesis in response to
stress is used as the defining characteristics of
HSP70.8 As part of a homeostatic response, stress
proteins is a fundamental adaptive response in uni-
cellular and multicellular organisms. Heat shock
protein implicated in variety of big phenomena,
such as modulation of the immune response, hy-
perthermia, hyperoxia, ischemia and other
changes.9

Low cortisol levels will increase the suppressive
effect of myocyte protein that caused HSP70 pro-
duction decreased, impact with the amount of cal-
cium in myocytes, decreased cytoplasmic cAMP
and cAMP-dependent protein kinase inactivation.
Furthermore phosphorylation and inactivation of
myosin chain kinase were not happened, causing
uterine muscle contraction did not occur and over-
due pregnancy.6

Association of endogenous HSP70 led to an in-
flammatory response marked by increased levels
of proinflammatory cytokines in the amniotic fluid
and the infiltration of neutrophils and macro-
phages into the myometrium, cervix and amnion
membranes.10,11 In addition, CRH causes activation
of macrophages that secrete proinflammatory cy-
tokines. Association of HSP70 and endogenous pro-
inflammatory cytokines cause activation of NF-kB
and other proinflammatory transcription factors in
the myometrium, and cervical epithelial amnion
cells. Activated NF-kB increase the expression of
genes that promote myometrial contractility,
among other F2α receptors, gap junction-connexin
43 protein, oxytocin receptor and cyclooxy-genase-
2 (COX-2).12

This study examined the level of HSP70 of mo-
thers with postterm pregnancy and normal preg-
nancy in Dr. Moewardi Hospital, Surakarta, Central
Java.

METHOD

This study is observational analytic cross-sectional
study design. The subjects were 15 women with
postterm pregnancy and 30 women with normal
aterm pregnancy who meet the inclusion criteria.
The samples were obtained from Delivery Room
PONEK, Obstetrics Polyclinic of Dr. Moewardi Hos-
pital, Surakarta from January to February 2013.
The Inclusion criterias include gestational age of 41
weeks or more, first pregnancy, age between 20-35
years old, married, education of elementary school
up to high school and normal pregnancy. The ex-
clusion criterias were women who didn’t get mar-
ried or with impending divorce, unwanted preg-
nancy, hypertension in pregnancy, genital infection
and other accompanying diseases.

Sample size in qualitative research needs to be
estimated optimally so that researchers can esti-
mate the parameters accurate, reliable and effi-
ciently.13
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This research were permitted by Dr. Moewardi
Surakarta Hospital director and the ethical com-
mittee (ethical clearance). The women who met the
criteria would receive an explanation and asked for
permission to be the subject of this research. The
subjects were asked to sign the informed consent.
Before the study subjects performed blood sam-
pling, recorded physical data such as patient
height, weight, body mass index, left upper arm cir-
cumference, systolic and diastolic blood pressure.
Blood was drawn from the cubital vein as much as
10 cc and each divided 5 cc for HSP70 examination,
Cubital venous blood as much as 5 cc immediately
accommodated in a plain tube that has been cooled
to a temperature 2-8°C. Tube is inserted into the
blood by way of the flow tube to prevent lysis of
blood cells. Once inserted into the tube of blood
cold, then the inverted blood until homogeneous.
Tube labels written number, name, age, date of
birth, sex and address of the patient. Date and time
of blood sampling are listed on the label. Tube
which had been filled blood inserted into a room
temperature 2-8°C until blood freeze (samples
should not be in contact with an icepack). Blood
samples were immediately centrifuged at a speed
of 3000 rotations per minute for 15 minutes. Blood
serum immediately separated into the sample cup
each of 0.3 cc. Serum samples given identity, name,
date and type of examination. Two samples of each
cup as much as 0.3 cc of serum for HSP70 HS exa-
mination sent to the Allied Research Department
Prodia Tower Jln. Kramat Raya No. 150 (3rd floor)
in Central Jakarta. Serum should be stored at -70°C.

The Independent variable was Heat Shock Pro-
tein 70 level and dependent variable was postterm
pregnancy. In this study, data was collected, as-
sessed, tabulated and presented in tables. Data was
analyzed by t test.

RESULT

Two kinds of research data obtained from primi-
gravida, which were controllers data and biological
data. Controllers data (age, gestational age, height,
weight, education, systolic blood pressure, diastolic
blood pressure, hemoglobin, leucocyte numbers,
blood sugar while, SGOT, SGPT, ureum, creatinine
and protein) was taken one time in research. Bio-
logical data (HSP70) was examined once in the
study.

In general, the data characteristics of women in
both study groups are shown in Table 1 below.

Table 1. Maternal Data Characteristics Postterm and
Aterm Pregnancy.

Characteristic
Post-
term
Mean

Aterm
Mean

Total p

Age 25.2 25.7 0.534

Education 1.9 2.27 0.071

Group of IMT 23.14 23.43 0.520

Group of LILA 23.36 23.43 0.160

Group of content HSP70 0.40 3.94 0.000*

Hemoglobin 30 (50) 30 (50) 60 (100) 0.899

Leucocytes 30 (50) 30 (50) 60 (100) 0.116

Blood sugar 30 (50) 30 (50) 60 (100) 0.815

SGOT 30 (50) 30 (50) 60 (100) 0.455

SGPT 30 (50) 30 (50) 60 (100) 0.071

Ureum 30 (50) 30 (50) 60 (100) 0.169

Creatinine 30 (50) 30 (50) 60 (100) 0.706

Total of protein 30 (50) 30 (50) 60 (100) 0.180

Systolic 30 (50) 30 (50) 60 (100) 0.850

Diastolic 30 (50) 30 (50) 60 (100) 0.561

Measurement of levels of HSP70 in the postterm
pregnancy group and normal pregnancy group se-
rum performed with ELISA method. It appears that
blood serum levels of HSP70 postterm pregnancy
group is lower than in normal pregnancy.

Results on the distribution of mean HSP70 levels
in serum has shown in Table 2. The mean levels of
HSP70 in postterm pregnancy group serum was
lower (0.40) compared to normal pregnant group
(3.94) and the difference was statistically signifi-
cant (p<0.001).

Table 2. Distribution of Mean Serum Levels of HSP70 in
the KPD Group and Normal Pregnancy Group.

Group Large
sample (N)

HSP70 levels
mean (ng/ml) p

Normal 30 3.94 < 0.001

Postterm 15 0.40

DISCUSSION

This study is an observational analytic cross-sec-
tional study design to determine whether there are
differences in levels of HSP70 in postterm pregnant
women compared to normal pregnant women
aterm. The subject of this study is postterm preg-
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nancy and normal pregnancy in the delivery room
and Polyclinic Obstetrics and Gynecology dr Moe-
wardi Surakarta from February to March 2013, in
accordance with the terms of receipt of samples
(inclusion criteria). While the criteria for a normal
pregnancy is a pregnancy which the antenatal care
during pregnancy until delivery has no complica-
tions for both mother and fetus/baby. The number
of samples in this study were 45 with 15 sample
distribution for postterm pregnancy cases and 30
normal samples for normal pregnancies.

The level of HSP70 in both groups is examined
using the ELISA technique. Having obtained the
data mean levels of HSP70 in postterm (0.40) and
normal pregnancies (3.94 in). It can be seen that
there are differences levels of HSP70 in both
groups, levels of HSP70 in postterm pregnancy
group was lower when compared with normal
pregnancy. Based on t test, obtained IK value 95%
between -4.62 to -2.47. Therefore we conclude that
the mean level of HSP70 in premature rupture of
membranes was lower than the normal full-term
pregnancy and this difference and it was statisti-
cally significant.

The role of HSP70 in the incidence of postterm
pregnancy has not been studied previously and
found no similar studies of scientific publications
search. Several factors related to postterm preg-
nancy such as fetal abnormalities (anencephaly),
placental sulfatase enzyme deficiency, no previous
delivery and previous postterm pregnancy history.
Additionally suspected genetic factors, gender male
fetus and redundant mother’s body mass index.
There is evidence of decreased contractility of the
myometrium after gestation of 40 weeks, although
still little mechanistic studies about maternal myo-
metrium with postterm pregnancy and most of
them are unknown etiology.14

In the retrospective cohort study by Denison et
al stated that there is a relationship between obe-
sity, length of gestation, the risk of postterm preg-
nancy and spontaneous labor onset in normal
pregnancies. The study concluded that excess ma-
ternal body mass index in the first trimester and a
significant increase in body mass index during
pregnancy is associated with incidence and in-
creased incidence of postterm pregnancy.15

Limitations of this study is the limited sample
size and cross-sectional research design. To see the
changes and the role of HSP70 levels in postterm
pregnancy compared to normal pregnancy it is

necessary to conduct further research with a co-
hort study design in order to be studied more in
depth in individuals under the same conditions. A
cross-sectional study design cannot provide infor-
mation of HSP70 levels change, but merely gives
the ratio of the prevalence of the risk of postterm
pregnancy.

CONCLUSION

HSP70 levels in postterm pregnancy obtained lo-
wer levels than in normal full-term pregnancy and
this difference was statistically significant.

SUGGESTIONS

Further research needs to be done with a cohort
design and large sample size.
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