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ABSTRACT 

The amount of amniotic fluid increases steadily to reach a maximum of approximately 
400-1200 ml at 34-38 weeks, and then subsequently starts declining. At 40 weeks, the volume 
of amniotic fluid is approximately 800 ml (1,2,3) and continues to decrease till the pregnancy 
continues. 

The composition of amniotic fluid changes with time and does not remain constant 
throughout pregnancy (4). It comprises of not only water, which forms around 98-99% of 
the amniotic fluid, but also several other essential constituents 
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1. INTRODUCTION 

There is not much literature available on the ionic composition of amniotic fluid. 
Although electrolytes are present in the amniotic fluid in trace amounts, they are considered 
essential for the health and well-being of the fetus. Multiple researchers have shown the 
correlation between amniotic fluid electrolyte concentrations and fetal development (5). The 
common ions found in amniotic fluid include sodium, potassium, chloride, calcium, 
magnesium, and bicarbonate (6). Knowledge of the role of these ions in the amniotic fluid in 
a normal pregnancy can aid in prevention and early diagnosis of fetal or maternal pathologies. 
By accurate prenatal assessment of the biochemical composition of the amniotic fluid, one 
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can evaluate fetal maturity and overall health status. This paper thus aims at assessing the 
function of these ions in amniotic fluid on fetal growth and development, based on the 
current, available literature. 

 
 

2. FORMATION OF AMNIOTIC FLUID 

Almost at the same time as the implantation, an extracolemic cavity is produced that 
forms the amniotic space (4). During the entire pregnancy, the growing fetus and amniotic 
fluid are both enveloped in the amniotic sac. Initially, the maternal plasma mainly contributes 
to the formation of the amniotic fluid and reaches the fetus by traversing the fetal membranes. 
However, as the placenta is formed, the plasma from the mother’s blood crosses the placenta 
and reaches the fetus, contributing to the amniotic fluid. As the fetal skin is not keratinized in 
early pregnancy, there is diffusion of amniotic fluid across the fetal skin, and it is similar in 
composition to the plasma of the fetus. However, post-keratinization of the fetal skin, the 
absorption of the fluid takes place through the fetal gut.  

 
 

3. COMPOSITION OF AMNIOTIC FLUID 

The composition of amniotic fluid changes with time and does not remain constant 
throughout pregnancy (4). It comprises of not only water, which forms around 98-99% of 
the amniotic fluid, but also several other essential constituents. 

 
Sodium 
Several studies have documented the decrease in amniotic fluid sodium levels with 

gestational age (7). Sodium is involved in the regulation of water-electrolyte balance of the 
amniotic fluid and is thus an important ion in the amniotic fluid. Even a small change in the 
sodium ion concentrations can lead to significant changes in the volume of amniotic fluid (8). 

Additionally, a study carried out on sheep showed that chronic placental insufficiency led 
to an increase in sodium ion concentration with a decrease in amniotic fluid volume (9).  

 
 
Chloride 
Although chloride levels fall as the pregnancy progresses, the decline is minimal as 

compared to other ions such as sodium (10). 
Since the amniotic fluid is mainly composed of fetal urine in the latter part of pregnancy, 

any renal pathology will affect the amniotic fluid composition. Bartter syndrome is one such 
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disorder that can be diagnosed prenatally by detecting high chloride levels in the amniotic 
fluid (11). 

 
 
Potassium 
The concentration of potassium ions in the amniotic fluid is found to be almost constant 

throughout pregnancy (12-14). Raised potassium levels in amniotic fluid have been reported 
in women suffering from preeclampsia (15). Moreover, a study compared the concentration of 
trace elements in amniotic fluid, with their antibacterial activity (16). This study assessed the 
amniotic fluids of 39 pregnant women in their second half of pregnancy and revealed that 
lower concentrations of potassium were associated with good antibacterial activity. 

 
 
Calcium 
Cruikshank et al demonstrated the change in calcium ion levels in amniotic fluid along 

with the levels of calcium regulating hormones, as the pregnancy progresses (17). Their study 
showed that though the total calcium levels fall progressively, the levels of ionized calcium 
remains almost constant. 

Low calcium levels in amniotic fluid have found to be associated with preterm deliveries 
(18). 

On assessment of pregnancies complicated by spina bifida, it was found that they show a 
high level of calcium ions in the amniotic fluid (19).  

An increased level of calcium and other bivalent cations such as zinc has also been 
observed in women suffering from preeclampsia (20). It is hypothesized that this is possibly 
due to reduced maternal excretion, leading to increased fetal load. 

 
 
Magnesium 
A study was carried out in 2011 (21) with the aim to determine the level of magnesium in 

amniotic fluid in the second trimester of pregnancy. According to this study, the mean 
magnesium value in amniotic fluid was 1.65 ± 0.16 mg/dL and slightly more, at 1.97 ± 0.23 
mg/dL in serum. 

The role of magnesium in amniotic fluid has been highlighted in several studies. Low 
levels of magnesium in amniotic fluid have been associated with preeclampsia (22) and 
diabetes (23, 24). However, some studies point to the contrary showing raised levels of 
magnesium ions in the amniotic fluid of patients with preeclampsia (20).  

Pregnant women need magnesium supplementation in their diet due to the reduced serum 
levels during pregnancy (25,26).  

 
 
Bicarbonate 
A study that evaluated the amniotic fluid composition in a pregnancy complicated with 

twin-twin transfusion syndrome found that in comparison with the normal pregnancies, the 
complicated pregnancies showed a higher bicarbonate levels in the amniotic fluid (27).  
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Zinc 
Like magnesium, zinc deficiency has also been implicated in fetal growth retardation. A 

decrease in zinc levels in amniotic fluid has shown association with intrauterine growth 
retardation resulting from placental insufficiency (28). 

Zinc is also associated with antibacterial activity in the amniotic fluid. Scane et al 
demonstrated that both high and low molecular-weight antibacterial activity was directly 
related to the concentration of bound zinc (29). This collaborates with the present evidence 
stating the importance of zinc in the regulation of several aspects of the immune system. (30). 
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