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Understanding the endocrine system is essential for appreciating how our body regulates
vital functions such as water balance, stress response, and reproductive processes. Among
the key players in this system are the endocrine glands that produce hormones, which are
then stored and released as needed. The posterior pituitary gland, also known as the
neurohypophysis, plays a crucial role in storing and releasing specific hormones
synthesized elsewhere in the brain. This article provides a comprehensive overview of the
hormones synthesized by the gland that influence the posterior pituitary and discusses
their functions, synthesis, storage, and release mechanisms.

The Posterior Pituitary Gland: An Overview

The posterior pituitary gland is a small, pea-shaped structure located at the base of the
brain, forming part of the hypothalamic-pituitary axis. Unlike the anterior pituitary, which
synthesizes and secretes hormones, the posterior pituitary primarily acts as a storage and
release site for hormones produced by neurosecretory cells originating in the
hypothalamus.

Structure and Function

Neurosecretory Cells: Located in the hypothalamus, these specialized neurons
synthesize hormones that are transported down their axons to the posterior pituitary.

Storage and Release: The posterior pituitary stores hormones in nerve endings and
releases them into the bloodstream in response to physiological signals.

Hormones Synthesized by the Hypothalamus and
Released by the Posterior Pituitary

The hormones stored and secreted by the posterior pituitary are not synthesized there but
are produced in the hypothalamus. The two primary hormones involved are:



1. Antidiuretic Hormone (ADH) / Vasopressin

Synthesis
- Synthesized by neurosecretory cells in the paraventricular and supraoptic nuclei of the
hypothalamus.
- The precursor molecule is pre-propressophysin, which is processed into mature
vasopressin.

Storage and Release
- Transported along axons to the posterior pituitary.
- Stored in nerve endings within the posterior lobe.
- Released into the bloodstream in response to signals such as increased plasma osmolarity
or decreased blood volume.

Functions
- Promotes water reabsorption in the kidneys by acting on the collecting ducts.
- Vasoconstriction in high concentrations, leading to increased blood pressure.

2. Oxytocin

Synthesis
- Produced by neurosecretory cells in the paraventricular and supraoptic nuclei.
- Derived from a precursor molecule called pre-pro-oxytocin, which is processed into mature
oxytocin.

Storage and Release
- Transported down axons to the posterior pituitary.
- Stored in nerve endings within the posterior lobe.
- Released into the bloodstream in response to stimuli such as nipple stimulation during
breastfeeding or cervical dilation during labor.

Functions
- Stimulates uterine contractions during childbirth.
- Promotes milk ejection reflex during breastfeeding.
- Plays a role in social bonding and emotional regulation.

Mechanisms of Hormone Storage and Release

The process by which hormones are stored and released involves complex neuroendocrine
mechanisms:



Transport from Hypothalamus to Posterior Pituitary

Hormones are synthesized in the hypothalamic neurons in specific nuclei.1.

They are packaged into neurosecretory vesicles.2.

Transported along the axons via fast axonal transport to the nerve endings in the3.
posterior pituitary.

Storage in the Posterior Pituitary
- Hormones are stored in neurosecretory granules within nerve endings until a stimulus
triggers their release.

Release into Circulation
- When a physiological trigger occurs, nerve impulses cause the release of stored
hormones.
- The hormones diffuse into nearby blood vessels and enter systemic circulation.

Regulation of Hormone Release

The secretion of ADH and oxytocin is tightly regulated by various physiological stimuli:

Regulation of ADH

Osmoreceptors: Located in the hypothalamus, detect changes in blood osmolarity.
Increased osmolarity stimulates ADH release.

Baroreceptors: Located in blood vessels, detect blood volume and pressure.
Decreased blood volume or pressure stimulates ADH secretion.

Regulation of Oxytocin

Sensory stimuli: Nipple stimulation during breastfeeding triggers oxytocin release.

Neural reflexes: Cervical stretch during labor stimulates oxytocin secretion for
uterine contractions.



Clinical Significance of Posterior Pituitary
Hormones

Understanding the hormones stored and released by the posterior pituitary is vital for
diagnosing and treating various health conditions:

Disorders Related to ADH

Diabetes Insipidus: Characterized by deficiency of ADH or impaired response,
leading to excessive urination and dehydration.

Syndrome of Inappropriate Antidiuretic Hormone Secretion (SIADH): Excess
ADH causes water retention, hyponatremia, and dilutional hyponatremia.

Disorders Related to Oxytocin
- While clinical disorders directly related to oxytocin deficiency are rare, research suggests
potential roles in social behaviors and emotional health.

Summary

The posterior pituitary acts as a vital storage and release site for hormones synthesized in
the hypothalamus. The two main hormones—vasopressin (ADH) and oxytocin—are
synthesized as precursors in the hypothalamus, transported down axons, stored in nerve
endings within the posterior pituitary, and released into the bloodstream in response to
specific physiological stimuli. Their functions are critical for maintaining water balance,
blood pressure, reproductive processes, and social behaviors.

Recognizing the mechanisms behind hormone synthesis, storage, and release aids in
understanding various endocrine disorders and guides effective treatment strategies. As
research advances, the roles of these hormones continue to expand, highlighting their
importance in overall health and well-being.

---

In Summary:

- The hypothalamus synthesizes vasopressin (ADH) and oxytocin.
- These hormones are transported along neuronal axons to the posterior pituitary.
- The posterior pituitary stores and releases them in response to specific signals.
- Proper functioning of this system is essential for water regulation, blood pressure,
childbirth, and lactation.
- Disorders related to these hormones underscore their physiological significance.



Understanding the intricate relationship between the hypothalamus and posterior pituitary
enhances our knowledge of endocrine physiology and its impact on health.

Frequently Asked Questions

Which hormones are synthesized by the posterior
pituitary gland and stored for release?
The posterior pituitary synthesizes and stores vasopressin (antidiuretic hormone, ADH) and
oxytocin, which are produced in the hypothalamus and released from the posterior
pituitary.

How are hormones like vasopressin and oxytocin
transported and stored in the posterior pituitary?
They are synthesized in the hypothalamic neurons, transported down the axons, and stored
in the nerve terminals within the posterior pituitary until triggered for release.

What triggers the release of hormones stored in the
posterior pituitary?
Neural signals, such as nerve impulses from the hypothalamus, stimulate the release of
stored hormones like vasopressin and oxytocin into the bloodstream.

What is the primary function of vasopressin released
from the posterior pituitary?
Vasopressin regulates water balance in the body by increasing water reabsorption in the
kidneys, thus controlling blood osmolarity and pressure.

What role does oxytocin play when released by the
posterior pituitary?
Oxytocin stimulates uterine contractions during childbirth and milk ejection during
breastfeeding, and also influences social bonding.

Are the hormones stored in the posterior pituitary
synthesized there?
No, they are synthesized in the hypothalamus and transported to and stored in the
posterior pituitary for later release.



How does the posterior pituitary differ from the
anterior pituitary in hormone synthesis and storage?
The posterior pituitary stores and releases hormones produced in the hypothalamus,
whereas the anterior pituitary synthesizes its hormones locally and releases them into the
bloodstream.

Can the posterior pituitary produce hormones
independently?
No, it does not produce hormones itself; it only stores and releases hormones produced in
the hypothalamus.

What mechanisms control the release of hormones from
the posterior pituitary?
Release is controlled by neural signals originating from the hypothalamus, which respond to
physiological stimuli such as dehydration or childbirth.

Why are the hormones stored in the posterior pituitary
important for homeostasis?
They allow rapid release of hormones like vasopressin and oxytocin in response to body
needs, helping maintain water balance, blood pressure, and reproductive functions.

Additional Resources
The Hormones Synthesized By The Indicated Endocrine Gland That Are Stored And
Released By The Posterior

The endocrine system is a complex network of glands that secrete hormones critical for
regulating numerous physiological processes, from metabolism and growth to mood and
reproductive functions. Among these glands, the posterior pituitary gland—also known as
the neurohypophysis—plays a pivotal role in storing and releasing specific hormones
produced elsewhere in the brain. Despite its relatively small size, the posterior pituitary
exerts significant influence over vital functions by releasing hormones synthesized in the
hypothalamus. This article explores the hormones stored and secreted by the posterior
pituitary, their synthesis, storage mechanisms, and physiological roles, providing a
comprehensive understanding of this crucial component of endocrine regulation.

The Anatomy and Function of the Posterior
Pituitary

Before delving into the hormones themselves, it is essential to understand the structural



and functional context of the posterior pituitary. The pituitary gland, often called the
"master gland," is divided into anterior and posterior lobes, each with distinct origins and
functions.

Anatomy and Development

- Location: Situated at the base of the brain, just below the hypothalamus within the sella
turcica.
- Origin: The anterior pituitary develops from Rathke’s pouch (an ectodermal outpouching
of the oral cavity), whereas the posterior pituitary originates from neuroectodermal tissue
of the diencephalon.
- Connectivity: The posterior pituitary is connected to the hypothalamus via the
hypothalamo-hypophyseal tract, composed of nerve fibers originating from hypothalamic
neurons.

Functional Overview

- Unlike the anterior pituitary, which produces its own hormones, the posterior pituitary
primarily acts as a storage and release site for hormones synthesized in the hypothalamus.
- It releases hormones into the bloodstream in response to specific neural signals, thus
serving as an interface between the nervous and endocrine systems.

Hormones Synthesized by the Hypothalamus and
Stored in the Posterior Pituitary

The hormones that the posterior pituitary stores and releases are not synthesized within
the gland itself. Instead, they are produced by specialized neurons in the hypothalamus,
transported down their axons, and stored in the posterior pituitary until needed. The
primary hormones involved are antidiuretic hormone (ADH) and oxytocin.

Antidiuretic Hormone (ADH) / Vasopressin

Synthesis and Transport

- Production Site: The neurons located in the supraoptic and paraventricular nuclei of the
hypothalamus synthesize ADH.
- Transport Pathway: Once synthesized, ADH is packaged into neurosecretory vesicles
within the neuron cell bodies, then transported down the axons via fast axonal transport
mechanisms into the posterior pituitary.

Storage and Release

- Storage: In the posterior pituitary, ADH is stored within neurosecretory granules.
- Release: Upon receiving neural signals—such as increased plasma osmolarity or
decreased blood volume—these neurons fire, causing the release of ADH into the general
circulation.



Physiological Roles of ADH

- Water Reabsorption: ADH acts primarily on the kidneys' collecting ducts, increasing their
permeability to water, thus promoting water reabsorption to concentrate urine.
- Vasoconstriction: At higher concentrations, ADH causes vasoconstriction, elevating blood
pressure.
- Regulatory Triggers: Osmoreceptors in the hypothalamus detect plasma osmolarity,
prompting ADH release, while baroreceptors monitor blood volume and pressure.

Clinical Significance

- Diabetes Insipidus: A condition characterized by insufficient ADH production or response,
leading to excessive urination and dehydration.
- Syndrome of Inappropriate Antidiuretic Hormone Secretion (SIADH): Excessive ADH
release causes water retention and hyponatremia.

Oxytocin

Synthesis and Transport

- Production Site: The paraventricular and supraoptic nuclei of the hypothalamus synthesize
oxytocin.
- Transport Pathway: Similar to ADH, oxytocin is packaged into neurosecretory vesicles and
transported down the axons into the posterior pituitary.

Storage and Release

- Storage: Oxytocin is stored within neurosecretory granules in the posterior pituitary.
- Release: Neural stimulation—such as suckling during breastfeeding or uterine stretching
during labor—triggers oxytocin release into the bloodstream.

Physiological Roles of Oxytocin

- Parturition: Oxytocin stimulates uterine contractions during labor, facilitating delivery.
- Lactation: It promotes milk ejection by contracting myoepithelial cells around alveoli in the
mammary glands.
- Behavioral Effects: Oxytocin is also associated with social bonding, maternal behaviors,
and emotional regulation.

Clinical Significance

- Labor Induction: Synthetic oxytocin (Pitocin) is used medically to induce or augment labor.
- Breastfeeding Support: Understanding oxytocin's role helps in managing breastfeeding
issues.
- Psychological Effects: Emerging research links oxytocin to social behaviors and mental
health.



Mechanisms of Hormone Storage and Release in
the Posterior Pituitary

The process by which the posterior pituitary stores and releases hormones involves
complex neuroendocrine mechanisms.

Neurosecretory Cells and Axonal Transport

- The hypothalamic neurons responsible for ADH and oxytocin are neurosecretory in nature.
- These neurons have their cell bodies in the hypothalamus and their axons extend into the
posterior pituitary.
- Hormones are synthesized in the cell bodies, packed into vesicles, and transported along
the axon via microtubule-based transport systems.

Storage in Neurosecretory Granules

- Once reaching the nerve terminals in the posterior pituitary, hormones are stored in
neurosecretory granules.
- This storage allows the hormones to be readily released in response to specific stimuli.

Stimuli for Release

- ADH: Triggered by increased plasma osmolarity, decreased blood volume, or decreased
blood pressure.
- Oxytocin: Stimulated by sensory input related to childbirth and breastfeeding.

Release Mechanism

- Neural signals trigger exocytosis of neurosecretory granules, releasing hormones into the
capillary network of the posterior pituitary.
- The hormones then enter systemic circulation to exert their effects.

The Significance of the Posterior Pituitary’s
Hormonal Output

The hormones released by the posterior pituitary are central to maintaining homeostasis
and supporting reproductive functions.

Water Balance and Blood Pressure Regulation

- ADH is vital for conserving water, preventing dehydration, and maintaining blood
pressure.
- Its dysregulation can lead to severe fluid imbalance, affecting overall health.

Reproductive and Maternal Functions



- Oxytocin facilitates childbirth and breastfeeding, reinforcing maternal-infant bonding.
- Its role extends to social behaviors, emotional regulation, and potentially influencing trust
and social recognition.

Medical Implications

Understanding these hormones has led to therapeutic interventions, such as synthetic
hormone administration. For example:

- Desmopressin: A synthetic analog of ADH used in diabetes insipidus.
- Oxytocin: Used to induce labor or control postpartum bleeding.

Conclusion

The posterior pituitary’s role as a storage and release site for hormones synthesized in the
hypothalamus underscores the intricate integration of neural and endocrine systems. The
hormones—antidiuretic hormone (vasopressin) and oxytocin—are essential regulators of
water balance, blood pressure, reproductive functions, and social behaviors. Their precise
synthesis, transport, storage, and release mechanisms exemplify the sophisticated
neuroendocrine control that maintains physiological stability. Advances in understanding
these processes continue to inform clinical practices, improving treatments for disorders
related to water imbalance, reproductive health, and social-emotional well-being. The
posterior pituitary, though small, remains a vital hub in the body’s hormonal network,
exemplifying the elegance of biological regulation.
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