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Postpartum depression: A mini-review
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Abstract

Stress and traumatic past experiences are two of the main risk factors for
the development of postpartum depression. Reprogramming of the HPA
axis and epigenetic alterations, which can also affect HPA function, are two
neuroendocrine changes reported in postpartum depression that is linked to
stress and negative life events. Because it is well established that stress
hormones affect neuroinflammation, altered HPA axis function may have
an impact on peripartum neuroimmune alterations that affect postpartum
depression. On the other hand, neuroinflammation can affect how well the
HPA axis functions, which may possibly be a factor in postpartum
depression. By highlighting both clinical and fundamental science research
findings, this review attempts to highlight the numerous potential
pathophysiological pathways that contribute to postpartum depression. The
discussion of postpartum depression risk factors may reveal information
regarding potential neurological causes. The biology of postpartum
depression is examined along with the evidence that suggests the
involvement of neuroendocrine alterations, neuroinflammation, altered
neurotransmitters, circuit malfunction, genetics, and epigenetics. This
review emphasized neuroendocrine changes.

Keywords: Anhedonia, depression, post-partum, stress.

Introduction

A serious depressive episode that is temporally connected to childbirth is
referred to as a postpartum depression. The American Psychiatric Association
changed the name of this disease to peripartum depression in 2013 Diagnostic
and Statistical Manual of Mental Disorders (DSM-V) and now specifies that the
commencement of mood disturbance might occur during pregnancy or within
four weeks of childbirth (1,2). One of the most frequent problems of the
postpartum period, peripartum depression affects 15-20% of childbearing
women annually and results in 600,000-800,000 occurrences of the condition
(3) (Table 1).

Peripartum depression is a potentially fatal condition that has lasting effects on
both moms and their offspring. There are long-term hazards connected with
postpartum depression in addition to the pain and disability it causes, such as
an increased chance of peripartum and non-peripartum depression recurrence
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and an increased disease burden with successive
depressed episodes. In addition, children of moms
who experienced peripartum depression are more
likely to experience behavioral
developmental impairments (4,5).

issues and

Table 1: DSM-5 Diagnostic criteria for major depressive
disorder

For a diagnosis of major depressive disorder, 5 or
more of the following symptoms must be present
nearly every day for at least a 2-week period.
Symptoms must impair functioning and cannot be
secondary to another drug or illness.

* Depressed mood loss of time and on most days

* Anhedonia

* Significant change in weight (weight loss or weight
gain

* Sleep disturbances (insomnia or hypersomnia)

* Psychomotor fluctuations

* Change in energy levels (fatigue, loss of energy)

* Excessive guilt or feelings of worthlessness

* Difficulties concentrating

* Recurrent thoughts of death or suicidal thoughts

Peripartum onset specifier: Onset of symptoms
occurs during pregnancy or within 4 weeks after
childbirth. Episodes can present psychotic features.

Information is provided on the pathophysiology of
postpartum depression, including information on
neuroendocrine changes, neuroinflammation, the
neurotransmitter system, circuit dysfunction, and the
involvement of genetics and epigenetics. We shall
briefly discuss the neuroendocrine process in this
review.

Hormone levels undergo sudden and severe
fluctuations throughout the peripartum period. Mood
disorders are also more likely to develop during this
time, and it is believed that these two processes are
connected in that changes in reproductive hormones
may have an impact on the neurobiology of
postpartum mood disorders. This idea has given rise
to the "ovarian-steroid-withdrawal hypothesis” (6).
The underlying neurobiology of postpartum mood
disorders has also been linked to neuroendocrine

anomalies, such as higher stress hormone levels
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during the peripartum period. Focusing on the
involvement of ovarian and lactogenic hormones
(estrogen, progesterone, oxytocin, and prolactin) as
well as stress hormones (cortisol, ACTH, and CRH)
and their neurosteroid metabolites, we will examine
the data suggesting a role for neuroendocrine
abnormalities in postpartum depression (Figure 2).
We will also draw attention to how reproductive
hormones interact with one another, as these
interactions have been found to affect HPA axis
function and vice versa (6).

There are no consistent changes in hormone
levels, the kinetics of hormone withdrawal, or larger
fluctuations associated with postpartum depression
(8), which is likely due, in part, to inherent variability
in the patient population as well as methodological
variations between studies. However, it is
challenging to discount the possible significance of
these hormonal oscillations given that the timing of
symptom onset coincides with large changes in the
levels of reproductive hormones. Women with
postpartum depression may not have different
absolute hormone levels, but they may have greater
sensitivity to changes in reproductive hormones at
the brain's level. According to a significant study,
estradiol and progesterone withdrawal only causes
depression scores to rise in women who have already
experienced postpartum depression, suggesting that
these women's brains may react differently to
hormonal changes. Animal research, where these
variables may be more controlled than in a clinic,
provide additional evidence for the role of
reproductive hormones in postpartum depression (9).

Stress hormones (Cortisol, ACTH, CRH)

It has been suggested that postpartum depression's
underlying neuropathology is caused by dysfunction
of the HPA axis (9). This is due in part to the fact that
neuroendocrine disruptions are one of the most often
observed symptoms of major depressive disorder and
stress is a significant risk factor for postpartum
depression (10). There is evidence of altered levels
of cortisol, ACTH, and CRH in postpartum
depression patients, which is consistent with a role
for HPA axis dysfunction in the condition (9). Even
indicated as a diagnostic criterion for postpartum
depression is elevated levels of CRH (11).
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Figure 1: Crosstalk between the HPG and HPA axes in postpartum depression (7).

These claims, however, are still debatable and there
is yet no proof that the HPA axis contributes to
postpartum depression (12,13). Decreased reactivity
to the dexamethasone suppression test and an altered
ACTH-to-cortisol ratio (14) are two signs that the
control of the HPA axis may be faulty in women with
postpartum depression. Interesting findings suggest
that withdrawal from gonadal steroid levels
improves HPA axis function, especially in women
with a history of postpartum depression, as seen by
the increase in stimulated cortisol seen in these
women (15). However, there are discrepancies in this
literature, with some studies not supporting HPA
axis dysfunction in postpartum mood disorders (13).
To resolve these conflicting reports, additional
research has been called for (12).

Unfavorable life events are believed to change how
the HPA axis functions, making people more
susceptible to mood disorders. As a result, the
findings suggest HPA axis malfunction in
postpartum depression may be an epiphenomenon
linked to the elevated risk in individuals who had
experienced negative life experiences in the past.
Accordingly, early life stress has been shown to
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cause HPA axis reprogramming in experimental
animal models. It has also been demonstrated to
increase depressive-like behaviors in the postpartum
period and to cause deficits in maternal care (16,17).

Experimental data showing that chronic stress
paradigms during pregnancy or breastfeeding are
sufficient to cause depressive-like behaviors in
postpartum mice and impair maternal behaviors
provides direct evidence in favor of a role for HPA
axis malfunction in postpartum depression. Since
exogenous corticosterone is given during pregnancy
and/or the postpartum period and also causes
depressive-like behaviors in postpartum animals and
reduced maternal behaviors, the effects are probably
mediated by the stress hormone corticosterone. In a
mouse model of postpartum depression, inhibiting
CRH signaling with antalarmin also reduces
depressive-like behaviors (18-20).

Conclusions

This review demonstrates how closely related the
hypothesized neurobiological mechanisms for
postpartum depression are. These include a variety of
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potential  pathological ~mechanisms, including
disruptions in reproductive and lactogenic hormones,
stress and HPA axis dysfunction,
neuroinflammation, synaptic transmission,
epigenetics, and circuit-level alterations in network
communication. These many pathways suggest that
there may be a number of mechanisms mediating the
emergence of a widespread pathophysiological
signature connected to postpartum depression.
Understanding the neurobiology behind normal
maternal care and behavior as well as the
pathophysiology of postpartum depression may help
us better understand postpartum depression.
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