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 Depression is a mental state that affects an individual in different ways such 

as mood, irritability, difficulties in concentration, appetite, and sleep deprivation.  

Depression is one of the largest national problems affecting many American 

families. A specific type of depression known as Postpartum Depression (PPD), 

affects women after childbirth. PPD is an illness that can develop in women of all 

ages, race, economical status, and educational levels. PPD is described as an event 

of major depression after childbirth; this
 
can result in a very stressful experience 

for both the child and the mother.
1
 For example, uncertainties that a new mother 

possesses could be: if she will be a good mother, or if she will be able to handle the 

special care infants required. These worries might place the new mother in an 

anxious situation that could lead her to Postpartum Depression (PPD). According 

to a survey conducted in 2013 by the Centers of Decease Control, 8 – 19% of 

women reported having postpartum depression symptoms.
4
 The problem with 

postpartum depression is that women are rarely educated about the conditions and 

symptoms. Women often might be hesitant to seek professional help. Also, the 

symptoms associated with the illness might affect the mother-infant bonding, and 

in the long run affect the child’s psychological development.
1
 PPD can reappear 

later in life if not treated properly and can develop into Chronic Depression.
1
 

However, not all treatments are safe, especially for women that are breastfeeding, 

unless alternative medicine is used.  

The biochemistry factors involved in the condition of postpartum depression 

are the changes of hormones, poor sleep, and increase inflammatory cytokines.
9 
In 

a research, Okum et al, 56 pregnant women were studied by testing hormone levels 

over a period of 17 weeks. Blood samples were collected, centrifuged and the 

plasma was separated. The plasma was then stored at -80°C until assayed. Cortisol, 

Estradiol, and Prolactin levels were quantified using a double antibody sandwich 

enzyme-linked immunosorbent assay (ELISA). The results showed the decline in 



concentration level of hormones (Figure 1) Cortisol in μg/dl, Estradiol pg/ml, and 

Prolactin ng/l. 

 

 

 

Figure 1 Mean Hormone concentrations of Cortisol, Estradiol, and Prolactin. 

 

Figure 1 shows the cortisol quantitative detectability was 0.2μl/dl, the 

estradiol quantitative detectability was 2.0pg/ml, and the prolactin quantitative 

detectability was 0.25ng/ml over the period of 17 weeks. This study clearly 

demonstrates that the hormone levels decrease in pregnant women as well as 

women that are experiencing depression symptoms. 



 Other studies suggest that the dysfunction of the serotonin 1A receptor (5-

HT1A) could be a possible cause of major depressive disorder (MDD).
7
 To support 

the theory, a Positron Emission Tomography test (PET) was performed on post-

mortem (deceased) individuals from whom genetic material was collected. PET is 

a technique that provides three-dimensional images of processes in the body. This 

technique uses a biological active molecule such as fludeoxyglucose (FDG) which 

is an analog of glucose that can bind to receptors in the brain such as the serotonin 

receptor. The concentration of tracer image is measured by a computer that will 

show a 3D image of the serotonin receptors in color as an indication of tissue 

metabolic activity. The results show an increased in 5-HT1A ligand binding in the 

ventrolateral prefrontal cortex. In this study, the authors were able to demonstrate 

the reduced 5-HT1A receptor binding potential in diverse areas and the increased 5-

HT1A are the causes of depression disorders.   

 

 

Figure 2 Brain PET/MRI Fusion image 

 

Other researchers (Sacher, et al) investigated the amount of Monoamine 

Oxidase A (MAO-A) binding in the brain in the postpartum period.
8
 MAO-A is an 

important enzyme that regulates serotonin, norepinephrine, and dopamine in the 

brain. Estrogen levels diminish during the first 3 to 4 days postpartum, but MAO-A 



density increases when measured in the PET scanning. The researchers utilized the 

PET scanning along with carbon-11 isotope which binds to the receptors of 

monoamines. As shown in Figure 2, the MAO-A % volume/weigh was measured 

in the prefrontal cortex, anterior cingulate cortex, anterior temporal cortex, 

thalamus, dorsal putamen, hippocampus, and midbrain. The results showed that the 

mean percent volume of MAO-A was 43% higher compared to the normal levels in 

all the brain regions during the postpartum period. The elevated level of MAO-A 

resulting from the experiment suggests that the monoamine lowering process 

promotes postpartum depression.  

The research studies showed aspects of the illness that could be factors in 

postpartum depression such as receptors, chemical imbalance, and how these are 

affected by the environment.
  
Postpartum Depression (PPD) continues to be a 

problem in America that needs to be addressed in routine appointments for 

pregnant women. Scientists that perform studies on the issue seem to have an 

understanding of the chemical imbalance in the brain caused by the hormonal 

changes pregnant women experience. In addition, the increased hormone levels 

during pregnancy can disturb brain chemistry and trigger depression. Family 

doctors should spend enough time with their patients, and evaluate their wellness 

and environment they live in to suggest any solutions if needed. Also, the general 

population must be educated on the issue especially childbearing women and their 

families. In addition, pharmacological treatments must be designed based on the 

need of each individual because patients react different to certain antidepressant 

drugs, and therefore might experience adverse effects. The importance of 

addressing PPD early in women will help prevent the development of chronic 

depression. 
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