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The Relationship Vitamin C Level and MMP-2
Serum with Premature Rupture of Membranes and
Normal Pregnancy
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Abstract—Background: One of the important problems in
obstetrics is premature rupture of membranes. Incidence of
premature rupture of membranes caused by multifactorial,
including the factors of infection and nutrients of pregnant
women that affect the elasticity of membranes. The aim of the
study to investigate the relationship vitamin C level and MMP-2
serum with premature rupture of membranes and normal
pregnancy. Methods: This research is cross sectional
comparative study design. The research is in the Midwife Room
of Bhayangkara Hospital, dr. Reksodiwiryo and dr. Rasidin
Hospital Padang in September - October 2017. The population
in this study were pregnant women with early rupture of
membranes and all women with normal pregnancy (gestational
age > 37-42 weeks) and sample size 58 people in two groups.
Sampling technique with consecutive sampling. The
examination of vitamin C and MMP-2 levels was performed in
Biomedical Laboratory of Faculty of Medicine, Universitas
Andalas by ELISA method. Test of data normality with
Shapiro-Wilk test and independent sample T test and Pearson
correlation for hyphotesis. Results: The results showed that
mean of vitamin C level in premature rupture of membranes
was 0.53 + 0.09 mg/dl, and 0.58 = 0.08 mg/dl in normal
pregnancy (p <0.05). The mean of MMP-2 level in premature
rupture of membranes was 35.17 + 2.23 ng/ml, and 33.27 + 0.82
ng/ml in normal pregnancy (p <0.05). There was no relationship
between vitamin C and MMP-2 levels with premature rupture
of membranes and normal pregnancy (p> 0.05). Conclusion: The
conclusion of this study there were mean difference of vitamin C
and MMP-2 levels in premature rupture of membranes and
normal pregnancy. However, there was no relationship between
vitamin C and MMP-2 levels in premature rupture of
membranes and normal pregnancy

Index Terms—MMP-2, premature rupture of membranes,
vitamin C.

. INTRODUCTION

The World Health Organization (WHO) estimated 15% of
all pregnant women will develop into complications related to
their pregnancies, and can be life-threatening to mothers and
fetuses [1]. One of that important problems is premature
rupture of membranes. Incidence of premature rupture of
membranes estimated 8% in pregnancy. Incidence of
premature rupture of membranes caused by multifactorial,

Ika Yulia Darma Master of Midwifery Program, Faculty of Medicine
Universitas Andalas, Padang City, Indonesia

Arni Amir, Master of Midwifery Program, Faculty of Medicine
Universitas Andalas, Padang City, Indonesia.

Vaulinne Basyir, Department of Obstetrics and Gynaecology, Dr M
Djamil General Hospital, Padang City, Indonesia.

W~

including the factors of infection and nutrients of pregnant
women that affect the elasticity of membranes [2].

During infection in pregnancy, the release of
endocytoxins and exotoxins from microorganisms that invade
chorionamnion and decidua will then activate decidua and
fetal membranes to produce cytokines, in which many
bioactive substances released such as prostaglandins act to
stimulate uterine contractions, while on the other hand
metalloproteinase affect the strength of the membrane that
causes premature rupture of membranes [3,4].

Matrix metalloproteinase (MMP) is a group of proteins
that break down collagen. Collagen provides primary strain
strength in the fetal membrane, therefore fetal membrane is
associated with increased MMP expression and activity and
decreased expression activity of tissue inhibitors of matrix
metalloproteinases (TIMPSs). This collagen is located in the
amnionic layer which is the inner layer of the fetal membrane
that limits the amniotic cavity. This amnion gains its strength
from collagen, especially type IV collagen, inside the basalt
membrane. Matrix metalloproteinase-1 (MMP-1) degrades
type I, Il and 11l collagen, while Matrix metalloproteinase-2
(MMP-2) degrades type IV collagen [4-6].

Another cause of premature rupture of membranes is
oxidative stress that occurs when prooxidants exceeds
antioxidants that can cause premature rupture of membranes
and is supported by one of the role of vitamin C to send
hydrogen atoms with its single electrons to Reactive Oxygen
Species (ROS) that makes collagen stronger and stable [4].

Previous study states that increasing vitamin C
supplementation during pregnancy can reduce the risk of
Premature Rupture of Membranes (PROM) because it is
associated with oxidative stress. The amount of ascorbic acid
concentration is significantly lower in the membranes of
patients with PROM compared with normal pregnancies [7].
MMP?2 levels increase in term delivery and there is a known
increase in amnion [8]. Another study confirmed MMP2
activity increases in premature rupture of membranes [9, 10].

Il. MATERIALS AND METHODS

A. Study Design and Research Sample

This research is cross sectional comparative study design.
The research is in the Midwife Room of Bhayangkara
Hospital, dr. Reksodiwiryo and dr. Rasidin Hospital Padang
in September - October 2017. The population in this study
were pregnant women with early rupture of membranes and
all women with normal pregnancy (gestational age > 37-42
weeks) and sample size 58 people in two groups. Sampling
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technique with consecutive sampling.

B. Operational Definitions

The variables of this study included independent variables
consisted of vitamin C (vitamin C levels in the blood) and
MMP-2 level (Enzymes that degrade extracellular matrix
proteins); and dependent variable: premature rupture of
membranes (pregnancy with a diagnosis of premature rupture
of membranes without complication and vaginal bleeding).

C. Research Procedure

This study was approved by the Ethical Committee of
Medical Faculty, Universitas Andalas with registration
number 051/KEP/FK/2017. Blood samples were drawn from
all subject (3 mL) and stored into EDTA containing tubes for
lab transfer. Blood samples were centrifuged at 1000 rpm for
10 min. The examination of vitamin C and MMP-2 levels was
performed in Biomedical Laboratory of Faculty of Medicine,
Universitas Andalas by ELISA method.

D. Data Analysis

Test of data normality with Shapiro-Wilk test. Bivariate
analysis carried out independent sample T test and Pearson
correlation. Correlation strength is stated based on the value:
very weak (0.00 - 0.199), weak (0.20 - 0.399), moderate (0.40
- 0.599), strong (0.60 - 0.799), very strong (0.80 — 1.00).
Data-analysis was carried out in SPSS version 22.0. A
two-tailed P-value of <0.05 was considered statistically
significant

The differences of respondents characteristics in premature
rupture of membranes and normal pregnancy (Table 1).
Table 1: Characteristics of Respondent in Premature Rupture
of Membranes (PROM) and Normal Pregnancy

RESULTS

Table 2. The mean difference vitamin C level with premature
rupture of membranes and normal pregnancy

Groups
PROM Normal
Variable ~ (Mean+SD) Pregnancy P value
(Mean + SD)
Vitamin C 0.53+0.09 0.58 +0.08 0.018
level (mg/dl)

Table 2 known mean of vitamin C level in premature
rupture of membranes were 0.53 £ 0.09 mg/ dl, while the
mean vitamin C level in normal pregnancy were 0.58 + 0.08
mg/ dl. The results of the statistical tests with independent T
test p = 0.018 (p<0.05) it can be concluded that there are
mean differences vitamin C level in premature rupture of
membranes and normal pregnancy.

The mean difference MMP-2 level with premature rupture
of membranes and normal pregnancy (Table 3).

Table 3. The mean difference MMP-2 level with premature
rupture of membranes and normal pregnancy

Groups
PROM Normal
Variable (Mean £SD)  Pregnancy P value
(Mean £ SD)
MMP-2 level ~ 35.17+223 33.27+0.82  0.000
(ng/ml)

Table 3 known mean of MMP-2 levels in premature
rupture of membranes were 35.17 + 2.23 ng/ ml, while the
mean MMP-2 levels in normal pregnancy were 33.27 + 0.82
ng/ ml. The results of the statistical tests with independent T
test p = 0,000 (p<0.05) it can be concluded that there are
mean differences MMP-2 level in premature rupture of
membranes and normal pregnancy.

Relationship of vitamin C levels and MMP-2 Serum with

o PROM Normal premature rupture of membranes (Figure 1,2).
Characteristics (n=29) Pregnancy p
(n=29) value 2000
Age (years) 27.28+3.67 2852+4.27 0.240
Gestational age 0.005 ° , @
(weeks) 36.29+4.44 38.87+1.01 M N °
Body mass index 2270+1.16 23.00+1.00 0300 M ** °
Systolic blood 116.21 = 11345+ 0.238 P-
pressure (mmHg) 9.03 8.57 2
Diastolic blood 0014 p oo
pressure (mmHg) 7345+7.69 68.79+6.22 R
(0]
Table 1 known that there is no difference age, gestational ™

age, body mass index, systolic blood pressure, diastolic blood
pressure in patients with premature rupture of membranes
and normal pregnancy (p> 0.05).

The mean difference vitamin C level with premature
rupture of membranes and normal pregnancy (Table 2).
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Figure 1. The Relationship Vitamin C Level and MMP-2
Serum with Premature Rupture of Membranes
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Figure 2. The Relationship Vitamin C Level and MMP-2
Serum with Normal Pregnancy

Correlation of vitamin C and MMP-2 levels in premature
rupture of membranes and normal pregnancy have a negative
correlation, that’s meaning that if there is an increase in
vitamin C levels, there will be a decrease in MMP-2 levels.
Based on the results of the Pearson correlation statistical test
it is known that there is no correlation between vitamin C and
MMP-2 levels with premature rupture of membranes and
normal pregnancy (p> 0.05).

IV. DISCUSSION

The results showed that mean of vitamin C level in
premature rupture of membranes was 0.53 + 0.09 mg/dl, and
0.58 £ 0.08 mg/dl in normal pregnancy (p <0.05). The mean
of MMP-2 level in premature rupture of membranes was
35.17 + 2.23 ng/ml, and 33.27 £ 0.82 ng/ml in normal
pregnancy (p <0.05). There was no relationship between
vitamin C and MMP-2 levels with premature rupture of
membranes and normal pregnancy (p> 0.05).

Previous study states that increasing vitamin C
supplementation during pregnancy can reduce the risk of
Premature Rupture of Membranes (PROM) because it is
associated with oxidative stress. The amount of ascorbic acid
concentration is significantly lower in the membranes of
patients with PROM compared with normal pregnancies [7].
MMP?2 levels increase in term delivery and there is a known
increase in amnion [8]. Another study confirmed MMP2
activity increases in premature rupture of membranes [9, 10].
Vitamin C /ascorbic acid affects matrix metalloproteinase 2
(MMP-2) expression [11].

Based on the analysis of the researchers there was no
correlation between vitamin C and MMP-2 levels with
premature rupture of membranes in this study because the
researchers only looked at vitamin C and MMP-2 levels for
one time, where the researchers did not see the size of
respondents' vitamin C intake during pregnancy or not know
the nutritional adequacy of vitamin C for pregnant women,
this condition causes no visible role for vitamin C in reducing
serum MMP-2 levels and preventing premature rupture of
membranes.

The main mechanism of the occurrence of amniotic
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membrane weakening is the collagen metabolism disorder
because it is the development of mechanical integrity in the
amniotic membrane and tissue stress factor. Vitamin C is
involved in the maintenance of collagen synthesis, collagen
secretion, collagenolysis, and antioxidants that inhibit the
effects of damage from oxidative stress [12].

Vitamin C or ascorbic acid is one of the important
antioxidants that dissolve in water in this case in the body is
plasma. Vitamin C acts as a reducing agent by sending one
atom of hydrogen with one electron to ROS, which initially
has an unpaired electron in the presence of the ascorbic
elektorn acid in pairs, so as to stabilize, and cause ROS
weakening [12,13].

Ascorbic acid is involved in several biochemical stages of
synthesis and collagen protection. Ascorbic acid stimulates
fibroblasts to synergize collagen pro and acts as a co-factor to
strengthen collagen by promoting the formation of
hydroxyproline linkages in triple helix. This is what protects
collagen by forming TIMPs and causes a decrease in MMP-2
thus preventing the degradation of the membranes of
membranes by ROS. Clinically, low plasma vitamin C
concentrations were associated with an increased risk of
premature rupture of membranes [14,15].

V. CONCLUSION

The conclusion of this study there were difference of mean
of vitamin C and MMP-2 levels in premature rupture of
membranes and normal pregnancy. However, there was no
association between vitamin C and MMP-2 levels in
premature rupture of membranes and normal pregnancy. This
study suggests that serum vitamin C and serum MMP-2 levels
may be used as parameters to help diagnostic premature
rupture of membranes, increased intake of vitamin C through
vitamin C supplementation in pregnant women to prevent the
risk of premature rupture of membranes and cohort study or
experiment study to see the effect of vitamin C
supplementation and MMP-2 levels to see the incidence of
premature rupture of membranes.
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