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Abstract. Maternal mortality rate (MMR) in Indonesia is still high.  One of the causes of  MMR in Indonesia 2010-
2013 was hypertension in pregnant (preeclampsia).  Effect of preeclampsia was a complication for mother and baby.  
One of the mechanisms of preeclampsia was immune response, there were natural killer cells which induced 
inflammation. PIBF was a pregnancy protector factor by inhibiting NK lymphocytes and increasing anti-
inflammation. Mild regular exercise induced IL6 to make IL10 higher. This research’s objective was to analyze 
serum PIBF level because of mild regular exercise in Mus musculus as endothelial dysfunction model induced 
preeclampsia. This research was true experimental using post test only with control group design. This research
consisted of 4 groups: K1 (normal pregnant mice), K2 (endothelial dysfunction model), K3 (endothelial dysfunction 
model with mild regular exercise since early pregnant), and K4 (endothelial dysfunction model with mild regular 
exercise since 1 week before pregnant). The exercise used a treadmill without angle for 18 minutes once in 2 days for 
2 weeks. The results were serum PIBF level in K1 was 11,982 ng/ml, in K2 was 11,609 ng/ml, in K3 was 7,256
ng/ml, and in K4 was 19,731 ng/ml.  Data distribution was not in normal, so data were analyzed by Kruskal Wallis 
Test with α=0,05.  The result was no significant differences of serum PIBF level (p=0,076).  The conclusion was mild
regular exercise had not increased serum PIBF level yet significantly.   
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INTRODUCTION 

Preeclampsia was syndrome which consisted of hypertension (blood pressure ≥140/≥90 mmHg) and 
proteinuria (≥ 0,3 gram/24 hours). It happened after 20 weeks of pregnant [1]. Data of Ministry of Health 
showed that in 2010-2013 hypertension was the second cause of maternal mortality rate in Indonesia after 
hemorrhage [2]. Data of Ulin Hospital in 2014 showed that preeclampsia/eclampsia in January-June was 181 
cases, in July-December was 187 cases [3]. The next year, data of preeclampsia/eclampsia in January-June 2015 
was 159 cases, in July-December was 160 cases [4]. 

International Conference on Bioinformatics and Nano-medicine from Natural Resources for Biomedical Research
AIP Conf. Proc. 2108, 020022-1–020022-4; https://doi.org/10.1063/1.5109997

Published by AIP Publishing. 978-0-7354-1840-0/$30.00

020022-1



The effect of preeclampsia was a complication for mother and fetus.  Complications for mother were HELLP 
syndrome, coagulopathy, cerebral dysfunction, renal abnormality, and maternal mortality.  Effects for fetus were 
low birth weight, growth retardation in fetus, and intrauterine fetal death [5].  

Mechanism of preeclampsia related to inflammation [6]. It was induced by body that recognized zygote as 
nonself, so it activated natural killer (NK) cells.  NK cells induced inflammation [7]. Research of Szarka et al. 
and Vitoratos showed that there were increasing of proinflammation cytokine such as tumor necrosis factor-α 
(TNF-α), interferon gamma (IFN-γ) and decreasing of anti-inflammation such as interleukin 10 (IL10) [1,8]. 

Unbalanced of IFN-γ and IL 10 level induced placental ischemia.  Placental ischemia induced production of 
anti angiogenic factor that would inhibit proangiogenic factor. That process caused endothelial dysfunction as 
the early process of preeclampsia [7]. Factor that could protect pregnant from inflammation was progesterone 
induced blocking factor (PIBF).  This factor inhibited NK cells and increased anti-inflammation [9].  

Prevention of preeclampsia had not given yet. One of the preventions of preeclampsia was exercise [10]. 
Research of Hopps et al. showed that regular exercise or regular exercise with anti-inflammation therapy 
decreased proinflammation cytokines such as TNF-α and IL-1β, and increased anti-inflammation such as IL10 
and IL4.  That mechanism was assumed could be given as prevention of preeclampsia [11]. Exercise could 
increase anti-inflammation, so serum PIBF level was assumed to increase as description of protector factor in 
pregnant. Until now, research to know about serum PIBF level in Mus musculus as endothelial dysfunction 
model that was given mild regular exercise had not done yet, so we need to do this research.  

MATERIAL AND METHODS 

Design of this research was true experimental with post test only with control group design. This research 
used female Mus musculus which was healthy, with age of 3 months, and weight of 15-25 grams. The number of 
Mus musculus were 10/group. 

Research groups were 4 groups, consisted of normal pregnant group (K1), endothelial dysfunction model 
group (K2), endothelial dysfunction model group with mild regular exercise since early pregnant (K3), and 
endothelial dysfunction model group with mild regular exercise since 1 week before pregnant (K4).  Variables 
which were examined were serum PIBF level. 

The dose that could block placenta QA2 expression as endothelial dysfunction model was 50 ng.  Anti QA2 
was injected into pregnant Mus musculus 10 ng (0,1 ml) intraperitoneally every day in 1st day of pregnant until 
the 5th day of pregnant.  Mild regular exercise was given from the first day of pregnant (K3) and from 1 week 
before pregnant (K4).  It was given for until 2 weeks of gestation once in 2 days. 

The type of mild regular exercise was treadmill without angulation.  Its speed was 14 cm/second, its duration 
was 15 minutes.  It started with 7 cm/second for 1 minute, 11 cm/second for 2 minutes, and 14 cm/second for 15 
minutes.  Total duration was 18 minutes.   

All of research groups were terminated in the 19th day of pregnancy.  Serum was taken and examined by 
Elisa method to know serum PIBF level. 

Data were analyzed by one way ANOVA test if the data were in normal distribution with α = 5%.  If the data 
were not in normal distribution, data were analyzed by Kruskal Wallis with α = 5%. 
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RESULTS AND DISCUSSION 

 

 
FIGURE 1.  Mean of serum PIBF level (ng/ml) 

 
Figure 1 showed that serum PIBF level in K1 (normal pregnant) was 11,982 ng/ml.  It was higher than K2 

(endothelial dysfunction model) 11,609 ng/ml.  That data showed that protector factor in normal pregnant was 
higher than in preeclampsia.  serum PIBF level in mild regular exercise 1 week before pregnant was the highest 
(K4=19,731 ng/ml).  It means that mild regular exercise since 1 week before pregnant could give protector effect 
by increasing anti-inflammation.  Protecting factor was showed by high serum PIBF level. It was described in 
K4 inhibited NK cells and produced anti-inflammation.   

Data of this research was not in normal distribution, so statistic analyzes used Kruskal Wallis Test with α = 
5%.  The result was p= 0,076, there were no significant differences of serum PIBF level in 4 groups.   

This result was not the same with research of Hopps et. al. that stated that exercise could increase anti-
inflammation significantly [11]. This fact was caused by the type of exercise, duration of exercise, the length of 
exercise or condition of pregnant.  Type of research in this research was treadmill without angle, maybe we 
should try to examine with downhill type of treadmill.  Duration and the lenght of exercise could be adjusted 
with the type of exercise.   

Previous researches about exercise without pregnant were discussed more than researches about exercise 
with pregnant.  So we need to investigate about exercise in pregnant condition to know the type, duration and the 
length of exercise that could be used in pregnant. 

CONCLUSION 

The conclusion was mild regular exercise had not increased serum PIBF level yet significantly, but it could 
increase serum PIBF level based on descriptive data. 
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