VASOPRESSIN

Authored by
mohammad looti

October 13, 2025

RECOMMENDED CITATION

mohammad looti (2025). VASOPRESSIN. PSYCHOLOGICAL SCALES. Retrieved from
https://scales.arabpsychology.com/?p=44047

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=44047
https://scales.arabpsychology.com/?p=44047
https://scales.arabpsychology.com
https://scales.arabpsychology.com

VASOPRESSIN

VASOPRESSIN

Primary Disciplinary Field(s): Endocrinology, Physiology, Neurobiology, Pharmacology

1. Core Definition

Vasopressin, chemically known as Arginine Vasopressin (AVP), is a highly critical nonapeptide
hormone synthesized within the magnocellular neurosecretory cells of the hypothalamus,

specifically in the supraoptic and paraventricular nuclei. Following synthesis, this crucial peptide
travels down the axons of these neurons into the posterior lobe of the pituitary gland

(neurohypophysis), where it is stored in secretory granules until required for release into the
systemic circulation. Its dual roles encompass maintaining fluid homeostasis and modulating
cardiovascular function, establishing it as a cornerstone of mammalian physiological regulation.

This hormone is frequently referred to by its equally important functional designation, Antidiuretic
Hormone (ADH), a name derived directly from its primary action: reducing the volume of urine
produced by the kidneys. The antidiuretic effect is achieved by increasing the permeability of the
renal collecting ducts to water, thereby facilitating water reabsorption back into the bloodstream
and concentrating the urine. This mechanism is essential for preventing dehydration and regulating
plasma osmolarity, functioning as the body's primary response mechanism when osmotic pressure
rises or blood volume drops significantly.

Beyond its well-known antidiuretic properties, vasopressin also acts as a potent vasoconstrictor.

This secondary function is particularly evident at high concentrations, typically released during
states of severe dehydration or hemorrhagic shock. By causing the constriction of small arterioles,
vasopressin effectively increases peripheral vascular resistance, leading directly to an elevation in
systemic arterial blood pressure. Thus, vasopressin performs a vital role not only in long-term
water balance but also in acute hemodynamic stabilization, bridging the gap between hormonal
regulation and autonomic nervous system responses.

2. Etymology and Historical Development

The term vasopressin is a composite that accurately reflects its dual physiological actions,
deriving from the Latin roots vaso- (referring to blood vessels) and pressin (suggesting pressure or
constriction). This nomenclature highlights the hormone's ability to exert a pressor effect on the
vasculature. Conversely, the alternative designation, Antidiuretic Hormone (ADH), emphasizes its
primary renal action--counteracting (anti-) the production of dilute urine (diuresis). Both terms
remain standard and are used interchangeably in clinical and research settings, though AVP is
generally preferred when discussing the specific molecular structure.

The discovery of vasopressin and its associated functions spans the late 19th and early 20th
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centuries. Early physiological research established that extracts derived from the posterior pituitary
gland contained substances capable of increasing blood pressure and reducing urine output. Oliver
and Schéfer first demonstrated the pressor effects of pituitary extracts in 1895, although the
specific chemical identity was yet unknown. Subsequent work focused on isolating the active
principle responsible for these distinct activities, culminating in the formal recognition of two major
posterior pituitary hormones: vasopressin and oxytocin.

A significant breakthrough occurred in 1953 when American biochemist Vincent du Vigneaud
successfully determined the amino acid sequence of vasopressin and later synthesized it in the
laboratory. This achievement was monumental, marking the first successful chemical synthesis of
a naturally occurring peptide hormone and earning du Vigneaud the Nobel Prize in Chemistry in
1955. This pioneering work confirmed that vasopressin is a nonapeptide--a molecule composed of
nine amino acid residues--distinguished by a disulfide bridge connecting cysteine residues at
positions 1 and 6, which is crucial for its three-dimensional structure and receptor binding affinity.

3. Molecular Structure and Synthesis

Arginine Vasopressin (AVP) possesses the precise amino acid sequence Cys-Tyr-Phe-GIn-Asn-
Cys-Pro-Arg-Gly-NH2. The structure is critically maintained by the intramolecular disulfide bond,
forming a six-residue ring structure necessary for biological activity. A subtle variation exists across
mammalian species; while most primates and mammals synthesize AVP (Arginine Vasopressin),
swine and related species synthesize Lysine Vasopressin (LVP), where the arginine residue at
position 8 is substituted with lysine. This difference, though minor, highlights evolutionary
adaptations in hormone structure.

The biosynthesis of AVP is a complex neuroendocrine process. It begins with the transcription and
translation of the AVP gene to produce a large precursor molecule known as the AVP-neurophysin
II-glycopeptide preprohormone. This precursor is packaged into vesicles within the endoplasmic
reticulum and Golgi apparatus of the hypothalamic neurons. As the vesicles travel down the long
axons connecting the hypothalamus to the posterior pituitary, enzymatic cleavage occurs,
processing the preprohormone into three distinct components: the active hormone Vasopressin,
the carrier protein Neurophysin Il, and a large glycopeptide. Neurophysin Il is essential for
stabilizing and transporting AVP to the nerve terminals.

Release of vasopressin into the circulation is tightly controlled by plasma osmolarity, detected
primarily by osmoreceptors located in the organum vasculosum of the lamina terminalis (OVLT)
near the hypothalamus. When plasma osmolarity increases (i.e., the blood becomes too
concentrated due to dehydration), these osmoreceptors stimulate the AVP-producing neurons,
leading to a massive increase in hormone release. Conversely, changes in blood volume and
pressure, detected by baroreceptors in the carotid sinus and aortic arch, also modulate release; a
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significant drop in blood pressure triggers a powerful, non-osmotic release of vasopressin to initiate
vasoconstriction.

4. Key Physiological Functions (V1 and V2 Receptors)

The diverse actions of vasopressin are mediated by its binding to specific G-protein coupled
receptors found throughout the body. These receptors are primarily classified into three subtypes:
Vl1a (or V1), V1b (or V3), and V2 receptors, each coupled to distinct intracellular signaling
pathways and mediating different physiological outcomes. The classical antidiuretic and pressor
effects are primarily mediated by the V2 and V1a receptors, respectively.

The V2 receptor is predominantly located on the basolateral membranes of the principal cells in
the renal collecting ducts. Activation of the V2 receptor initiates the Gs signaling pathway, leading
to an increase in intracellular cyclic AMP (CAMP). This cascade ultimately stimulates the insertion
of specialized water channels, known as Aquaporin-2 (AQP2), into the apical membrane of the
duct cells. The resulting increase in water permeability allows free water to move passively out of
the collecting duct lumen and back into the hyperosmotic renal medulla, achieving maximal water
retention and the subsequent concentration of urine. This V2-mediated action is the basis for the
term Antidiuretic Hormone.

In contrast, the V1a receptor is widely distributed across smooth muscle cells lining arterioles
throughout the systemic circulation. Binding of AVP to V1a receptors activates the Gq signaling
pathway, which leads to the mobilization of intracellular calcium ions. The resulting rise in calcium
concentration triggers the contraction of vascular smooth muscle, causing profound
vasoconstriction. This effect is crucial for maintaining vascular tone and, particularly during
hypovolemic crises (such as hemorrhage), for elevating systemic blood pressure to ensure
adequate perfusion of vital organs. Furthermore, V1a receptors are also found in the liver and
central nervous system, where they modulate glycogenolysis and various cognitive and behavioral
functions, including social bonding and aggression.

5. Clinical Significance and Related Conditions

Dysregulation of vasopressin synthesis, storage, or action is implicated in several serious clinical
disorders affecting fluid and electrolyte balance. The most well-known condition resulting from
inadequate vasopressin function is Diabetes Insipidus (Dl), characterized by the inability of the
kidneys to conserve water, leading to excessive urination (polyuria) and extreme thirst (polydipsia).
Dl is classified into two main types: Central DI, caused by insufficient production or release of AVP
from the hypothalamus/pituitary (often treated with synthetic AVP analog Desmopressin); and

Nephrogenic DI, where the kidneys fail to respond to circulating AVP due to faulty V2 receptors or
AQP2 channels.
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Conversely, a condition resulting from excessive AVP activity is the Syndrome of Inappropriate
Antidiuretic Hormone Secretion (SIADH). SIADH involves the persistent, non-osmotic release of
AVP, leading to excessive water retention and subsequent dilutional hyponatremia (low sodium
levels in the blood). SIADH can be triggered by various factors, including certain medications,
pulmonary diseases, or, most commonly, ectopic production of AVP by malignant tumors,
particularly small cell lung carcinoma. Management typically involves fluid restriction and, in severe
cases, the use of vasopressin receptor antagonists known as Vaptans.

In critical care medicine, synthetic vasopressin is frequently utilized for therapeutic purposes. Due
to its powerful Vla-mediated vasoconstrictive properties, vasopressin is administered
intravenously to patients suffering from vasodilatory shock, such as septic shock, where peripheral
vessels are pathologically dilated and unresponsive to traditional catecholamines. Furthermore, the
role of AVP in social and psychological behavior, mediated by central V1a receptors, has become
a significant area of research in neurobiology, linking variations in receptor density to complex
behaviors like pair-bonding, suggesting a strong impact on mammalian social function.

6. Significance and Impact

Vasopressin is undeniably one of the most significant hormones governing the stability of the
internal environment, exerting influence over both fluid volume and blood pressure maintenance.
Its crucial role in quickly responding to dehydration or hemorrhage underscores its evolutionary
importance for survival. The intricate feedback loops involving osmoreceptors and baroreceptors
demonstrate a remarkable level of physiological fine-tuning that ensures plasma osmolarity
remains within an incredibly narrow and safe therapeutic range, preserving cellular integrity
throughout the body.

The ongoing study of vasopressin receptors and their signaling pathways continues to yield critical
advancements in pharmacology. The development of V2 receptor antagonists (Vaptans) has
revolutionized the treatment of hypervolemic hyponatremia, providing targeted therapy that avoids
generalized side effects. Simultaneously, understanding the neurological functions of AVP,
particularly its interaction with the limbic system, opens doors for potential therapeutic interventions
for conditions involving social dysfunction or emotional dysregulation, further broadening the
impact of this small, nine-amino-acid peptide far beyond simple kidney function.

7. Further Reading

Hypothalamus - Wikipedia
Pituitary Gland - Wikipedia
Vasoconstriction - Wikipedia

Desmopressin - Wikipedia (Synthetic AVP Analoq)
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