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INTRODUCTION

Pregnancy is a condition that is vulnerable to all kinds
of "stress", resulting in changes of physiological and
metabolic functions. In pregnancy there is an increa-
sing in energy and oxygen demand.1,2 In addition, the
placenta is in fact contains many mitochondria which
increases the oxidative metabolism to produce energy.
These metabolic processes increase the use of oxygen
and when oxygen available is not used maximum, it
can cause the formation of oxidative stress and exces-
sive free radicals that affect the continuity of preg-
nancy.3

Nowadays, the role of decreasing antioxidants and
the increase of oxidants or free radicals in pregnant
women has been widely studied. It is important to
follow the development of pregnancy. The imbalance

between antioxidants and free radicals in pregnancy
causing pathological changes that can lead to compli-
cations in pregnancy. Antioxidants and oxidants bio-
chemical marker are very useful in observing the com-
plications that may arise in pregnancy.4-6

Physical training or exercise in pregnancy can main-
tain excess body weight, preventing diabetes, hyper-
tension, and shorten the delivery time.7 Exercise for
pregnant women can affect fetal growth in uterus.
Sports activities should be accompanied by an ade-
quate energy supply. The energy needed by the body
when doing sports produced by the mitochondria. The
locus of the catabolism, metabolism and oxidation re-
actions within the cells is mitochondria. The reaction
in the mitochondria will generate the energy needed
by the body.

Abstract

Objective: To determine the effect of exercise during pregnancy
in reducing oxidative damage marked by decrease of malondialde-
hyde (MDA) and 8-hydroxy-2-deoxy-guanosine (8-OHdG) levels.

Method: A number of 66 pregnant women were recruited in this
study and grouped to two groups, i.e. 30 of them as control group
and the rest as treatment group. Pregnancy exercise was performed
to all 36 pregnant women from 20 weeks gestation on treatment
group. The exercise was performed in the morning for about 30 min-
utes, twice a week until fullterm. Blood sample was taken for MDA
and 8 OHdG level at the beginning of research, at 20 weeks of ges-
tation, and at intial delivery or fullterm. Student’s t-test was applied
to compared the difference between treatment and control group
with 5% significant value.

Result: This study reveals that there were significant decrease of
MDA and 8-OHdG level amongs treatment and control groups (p <
0.05).

Conclusion: Light exercise started from pregnancy age 20
weeks will decrease MDA and raised 8-OHdG levels compared to
control group without exercise.

[Indones J Obstet Gynecol 2011; 35-2: 57-60]
Keywords: oxidative stress, malondialdehyde, 8-hidroxy-2-

deoxy-guanosine

Abstrak

Tujuan: Penelitian ini bertujuan untuk mengetahui efek aktivi-
tas olahraga ringan selama kehamilan dalam menurunkan keru-
sakan oksidatf dengan menilai kadar malondialdehide dan 8-hi-
droksi-2-deoksi-guanosin.

Metode: Subjek penelitian adalah 66 perempuan hamil mulai
usia kehamilan 20 minggu yang terbagi dalam 2 kelompok, 30 pe-
rempuan hamil sebagai kontrol, tidak melakukan kegiatan aktivitas
olahraga, sedangkan sebanyak 36 perempuan hamil mulai usia ke-
hamilan 20 minggu melakukan aktivitas olahraga, dilakukan dua
kali dalam seminggu yang lamanya 30 menit setiap kali latihan
sampai usia kehamilan aterm. Pengambilan sampel darah untuk pe-
meriksaan MDA dan 8-OHdG, ketika akan mulai penelitian yaitu
usia kehamilan 20 minggu dan waktu kehamilan aterm atau akan
melahirkan. Uji statistik menggunakan student’s t-test untuk mem-
bandingkan perlakuan dan kontrol dengan nilai kemaknaan 5%.

Hasil: Ditemukan bahwa terjadi penurunan kadar MDA dan ka-
dar 8-OHdG secara signifikan pada perlakuan dibandingkan de-
ngan konrtrol (p<0,05)

Kesimpulan: Aktivitas olahraga ringan selama kehamilan yang
dimulai sejak usia kehamilan 20 minggu akan menurunkan kadar
malondialdehide dan peningkatan kadar 8-hidroksi-2-deoksi-gua-
nosin dibandingkan tanpa aktivitas olahraga.

[Maj Obstet Ginekol Indones 2011; 35-2: 57-60]
Kata kunci: stres oksidatif, malondialdehida, 8-hidroksi-2-deoksi-

guanosin
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Malondialdehyde (MDA), which is the result of
lipid peroxidation can be measured to determine the
presence of oxidative stress caused by free radical de-
struction.1,8. Patil et al, (2006)1 found that MDA le-
vels in pregnant women, is higher than non-pregnant
women. The increased levels of MDA are in line with
the increasing gestational age.

Exercise during pregnant is beneficial for some ex-
tents involving, diabetic prevention and glycemic con-
trol improvement in pregnant women with diabetes,
protective effects against heart disease, osteoporosis,
hypertension, reducing the risk of colon and breast
cancer, and can reduce body fat.9 Common compla-
ints during pregnancy, such as fatigue, varicosities,
swelling of extremities, insomnia, stress, anxiety, and
depression can also be reduced by exercising.10 Sci-
entific evidence also shows that by exercising during
pregnancy can reduce labor time (length of labor) and
reduce complications of labor.9,11 Other studies also
find that the birth process was significantly associated
with pregnancy exercise execution, the mothers who
take pregnancy exercise proved to be through the birth
process smoother and faster than no pregnancy exer-
cise.12

This research was conducted to determine the ef-
fect of exercise during pregnancy in reducing oxida-
tive demage marked by decrease of malondialdehyde
and 8-hydroxy-2-deoxyguanosine levels.

METHOD

This study is employing a randomized experimental,
using pretest-posttest control groups design. Sixty six
pregnant women were admited in this study and devi-
ded to two groups, i.e 30 of them as control group
and the rest as treatment group. Pregnancy exercise
was performed to all 36 pregnant women from 20
weeks gestation on treatment group. The exercise was
performed in the morning for about 30 minutes, twice
a week. On the other hand, daily activities was sug-
gested for control group. Student’s t-test was then ap-
plied to determine the mean different of treatment and
control group with 5% of significant value.

RESULTS

Subject Characteristics
In this study, 66 pregnant women were recruited, 30
of them were studied as control group and 36 as treat-
ment group. Characteristics of research subjects can
be seen in Table 1.

Table 1. Characteristics of Research Subjects

Clinical
Characteristics

Treatment Group
(n = 36)

Control Group
(n = 30)

Age (year)
• 16 - 18  7 (19.4%)  3 (10.0%)
• 19 - 21 10 (27.8%) 11 (36.7%)
• 22 - 24 13 (36.1%)  6 (20.0%)
• 25 - 29  6 (16.7%) 10 (33.3%)

Education
• Elementary School  3 (10.0%)  3 (10.0%)
• Junior High School  6 (16.7%)  2 (6,7%) 
• Senior High School 26 (72.2%) 21 (70.0%)
• University  1 (2.8%)  4 (13.3%)

Occupation
• Housewife 28 (77.8%) 22 (73.3%)
• Private  6 (16.7%)  6 (20.0%)
• Civil Servant  0 (0%)    2 (6.7%) 
• Students  2 (5.6%)  0 (0%)   

Hb (g/dl)
• Average 11.61 ± 0.93 11,89 ± 1.02
• Minimum 11.00 11.00
• Maximum 15.00 14.60

Decrease of Malondialdehyde and 8-Hydroxy-2-
deoxy-guanosine Levels
MDA and 8-OHdG levels data of pre and post test
for control and treatment groups are explored with
SPSS for Windows. All data are normally distributed
(p > 0.05) and its variants homogeneous (p > 0.05)
as indicated in Table 2.

Table 2. Data of MDA and 8-OHdG in Control and Treatment Groups.

Parameter
Treatment Group (n = 36) Control Group (n = 30)

Pretest Posttest Pretest Posttest
MDA (nmol/ml)
• Average 1.79 ± 0.06 1,63 ± 0.07 1.80 ± 0.05 1.78 ± 0.06
• Minimum 1.61 1.49 1.70 1.65 
• Maximum 1.91 1.77 1.91 1.90 
• p normality 0.401 0.193 0.740 0.370
• p homogenity 0.347 0.416

8-OHdG (ng/ml)
• Average 0.76 ± 0.05 0.68 ± 0.06 0.76 ± 0.05 0.76 ± 0.29
• Minimum 0.66 0.56 0.63  0.71 
• Maximum 0.91 0.79 0.89  0.82 
• p normality 0.094 0.36 0.7702 0.080
• p homogenity 0.497 0.072

Description: Data with normal distribution and homogeneous variants with p > 0.05.
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To analyze the differences in treatment effect of
without any pregnancy exercise and with pregnancy
exercise to the decreased levels of MDA and 8-OHdG
is analyzed by analyzing the data of post test levels
of MDA and 8-OHdG of control and treatment
groups. This can be carried out because in t-test in-
dependent, levels of MDA and 8-OHdG pre test of
control groups were not significantly different than
the treatment group (p > 0.05). The results are pre-
sented in Table 3.

In this study, it is hypothesized that the decreased
levels of MDA and 8-OHdG in the treatment group
is greater than control group.

DISCUSSION

Clinical Characteristics of Research Subjects
A total of 83 people mothers of 20 weeks gestation
participating in this research. The allocation was done
randomly and found 38 people as control group and
45 people as treatment groups. After the drop out rate
of 10%, so it does not affect the correct number of
samples examined, 30 people of control group and 36
of treatment group was taken as research sample.

The average age of pregnant women in both groups
is 16 - 29 years, details of which can be seen in Table
1. At this age mothers are ready to cope with risks
that may arise during pregnancy, such as preterm
birth, preeclampsia, and restricted fetal development
in the womb.13,14 At this age, mothers are expected
to cope with the emergence of psychological com-
plaints during pregnancy, such as dizziness, head-
aches, morning sickness, nausea, and vomiting.15,16
In this research, the education of research subjects in
both groups varied, and mostly high school educated.

Decrease in Levels of malondialdehyde (MDA)
and 8-Hydroxy-2-deoxy guanosine (8-OHdG)
In this research, it was found that the average MDA
levels of pregnant women who receive treatment
(pregnancy exercise) pre-post test is 1.79 ± 0.096 and
1.63 ± 0.07 nmol/ml. As for the group that did not
get the treatment (pregnancy exercise) the average
MDA levels of pre-posttest sequence is 1.80 ± 0.05
and 1.78 ± 0.06 nmol/ml.

The average 8-OHdG levels of pre-post test preg-
nancy exercise group (treatment group) was 0.76 ±
0.05 and 0.68 ± 0.06 nmol/ml, for the group without
pregnancy exercise (control group) was 0.76 ± 0.05

and 0, 76 ± 0.29 nmol/ml. Overall these data are pre-
sented in Table 3. The result of statistical analysis of
the data content of MDA and 8-OHdG pregnant wo-
men with pregnancy exercise were significantly dif-
ferent compared with the control group (p < 0.05). In
this study there is a greater decline in levels of MDA
and 8-OHdG in the treatment group compared to con-
trol groups, each of 0.15 nmol/ml and 0.08 nmol/ml

Apparently, it is clear that pregnancy exercise treat-
ment in pregnant women decrease levels of MDA.
This study is the first to reveal the relationship that
pregnancy are vulnerable to oxidative stress with 8-
OHdG, a marker of DNA damage. Previous studies
reported that there was a significant increase between
8-OHdG levels of normal patients with major depres-
sion patients.17

CONCLUSION

Based on the results of research, analysis, and discus-
sion on comparative research of the application of
pregnancy exercise starting at 20 weeks of gestation
and without pregnancy exercise can be concluded that
decrease of MDA and 8-OHdG levels in pregnant
women with pregnancy exercise treatment began at
20 weeks of gestation was significantly higher com-
pared with an average decrease in without pregnancy
exercise (p < 0.05).
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