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INTRODUCTION 

Diabetes insipidus is a syndrome characterized by elimination 

of large volumes of dilute urine. This disorder has multiple 

etiologies, but it is grouped in 2 possible anatomical sites 

associated with it which are the central nervous system (CNS) 

and the kidney. (1,2) When we speak of diabetes insipidus in 

the CNS we refer to the insufficiency of the neurohypophysis 

to sustain the adequate capacity of secretion of the 

antidiuretic hormone, also called vasopressin (AVP), which 

in the literature is called neurogenic or central diabetes 

insipidus. Likewise, when the kidney is the anatomical site 

affected by its inability to sustain thewater balance, it is called 

nephrogenic diabetes insipidus. (1-4) Table 1 shows the 

different causes depending on the anatomical site affected. 

The prevalence of this disease is not very precise due to the 

lack of epidemiological information since it is established as 

an uncommon syndrome in some countries. It is estimated 

that there are 1:25000 cases without being able to differentiate 

between male and female sex. Globally, central diabetes 

insipidus is more frequent due to genetic manifestations at 

early ages and the hereditary pattern of AVP gene mutations. 

(5,6) However, more studies should be carried out to track 

intrahospital cases in our countries and to find the most 

frequent etiology in order to create guidelines for an early 

approach. Likewise, we have to recognize the degree of 

complications in water disorders in this disease which is what 

causes the specific symptomatology of the patients. (5-7) The 

aim of our article is to identify the hydroelectrolytic disorders 

of diabetes insipidus and to relate them to their clinical 

manifestations, diagnosis and treatment. 

 

 

 

 

 

 

 

 

 

 

 

 

 
ABSTRACT

 

 

ARTICLE DETAILS 

 
Antidiuretic hormone is released by the pituitary gland, and is responsible for regulating water 

absorption at the distal nephron level, specifically in the renal collecting tubule. This occurs by 

binding to its type 2 receptor which generates the induction of aqueous channels towards the 

basolateral membrane of the main cells of the kidney. When diabetes insipidus occurs, patients have a 

state of decreased secretion or peripheral resistance of this hormone in its receptor, so that water is not 

reabsorbed, it is abundantly eliminated and this generates hydroelectrolyte imbalances. This article 

will review the biology of the antidiuretic hormone, physiology, hydroelectrolytic alterations and 

based on the understanding of the altered mechanisms, its association with the management of 

diabetes insipidus. 
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Table 1. Etiology of diabetes insipidus differentiating between central and nephrogenic origin. Taken from Mejorado, F. J. (2021). 

Diabetes insipidus. Diagnostic and therapeutic approach. Revista Española De Endocrinología Pediátrica, 12. 

https://doi.org/10.3266/RevEspEndocrinolPediatr.pre2021.Apr.644

 
 

METHODOLOGY 

A narrative literature review and search of our target was 

conducted by searching for articles in the following databases: 

PubMed, Science Direct, Google Academic, SciELO, Wiley, 

Oxford Academic, Dialnet, Scopus and UpTodate. Full-text 

articles were incorporated, in English or Spanish, published 

between 2012 and 2022, related to the hydroelectrolytic 

disorders of diabetes insipidus and the action of antidiuretic 

hormone. 

 

THE ACTION OF ANTIDIURETIC HORMONE AT 

THE PHYSIOLOGICAL AND BIOCHEMICAL LEVEL 

AVP is a peptide composed of nine amino acids with a ring 

structure and disulfide bond between its components. This 

compound is synthesized at the level of the magno cellular 

neurons located in the supraoptic and paraventricular nuclei 

of the hypothalamus; and its synthesis is accompanied by the 

specific binding protein (neurophysin II). (7-9) Then, AVP 

binds to this protein and is transported by the axons of the 

hypophyseal-hypothalamic fascicle to the neurohypophysis, 

where subsequently the hormonal complexes are stored in the 

form of granules until their utilization. (10-13) Additionally, 

an intracellular calcium entry must occur in order to stimulate 

the membrane potential and generate the exocytosis process 

for AVP to go out to perform its functions. 

This hormone has 3 important receptors: 

 V1a: This receptor is located in vascular smooth muscle, 

platelets, hepatocytes and myometrium, for which 

functions such as vasoconstriction (associated with Gq 

protein increasing the intracellular calcium level), 

platelet aggregation, glycogenolysis and uterine 

contraction have been demonstrated. 

 V1b: Found at the corticotropic level, it contributes to 

increased ACTH secretion. 

 V2: found in the distal nephrons of the kidney; its main 

action is to regulate the effects of AVP in relation to 

osmolality, which is why it is called antidiuretic 
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hormone. 

AVP is an important hormone in the conservation of body 

water through the reduction of urine output. Its antidiuretic 

effect is given by the reabsorption of water at the level of the 

collecting tubule of the nephron by means of the V2 receptor 

of AVP at the renal level; this generates the increase of water 

permeability at the level of the collecting tubule where a water 

channel called aquaporin-2 (AQ2) is involved, this is found at 

the level of the apical membranes. (12,13) This effect is 

initiated by the binding of AVP with the V2 receptor, 

triggering activation of the adenylate cyclase system by means 

of the GS protein and increasing cAMP levels. (13,14) The 

latter, in turn, increases the synthesis of protein kinase A, 

which is responsible for phosphorylating the AQ2 aqueous 

channel so that it inserts into the tubular cell membrane, which 

is normally impermeable to water, becoming permeable. 

Thus, under the osmotic gradient of sodium, water moves 

transcellularly, enters the cell through AQ2 and exits to the 

interstitium through another type of aquaporins. (8,9) At the 

end of the AVP effect, endocytosis of the aqueous channel 

occurs, again restoring water impermeability in the luminal 

membrane of the nephron. 

 

WATER-ELECTROLYTE DISORDER IN DIABETES 

INSIPIDUS 

The control of osmolality (tonicity) and extracellular volume 

has a close and fundamental relationship to maintain normal 

cell structure and functionality. Therefore, it is fundamental 

within the physiology of water balance to comment on the 

relationship between water and sodium. (15-18) The tonicity 

of the extracellular fluid is regulated at its maximum 

expression by excretion and intake of water, while the 

extracellular volume is regulated by sodium through its intake 

and excretion. The management of plasma tonicity and 

intravascular volume is given by the integration of the 

endocrine, nervous and behavioral systems of the person 

(Figure 1). (19) 

 

 

Regulation of antidiuretic hormone secretion and serum 

osmolality. Taken from: Authors. 

AVP, secreted from the posterior pituitary system, is the 

hormone responsible for regulating tonicity, being stimulated 

by the increase in plasma tonicity. Likewise, to maintain 

volume homeostasis it must be regulated mainly by the 

Renin- Angiotensin-Aldosterone System (RAS) associated 

with AVP and also receives contributions from natriuretic 

peptide. (17-19) We must take into account that its half-life in 

the circulation is around 5 minutes, so its response to osmotic 

stimuli is fast. Also, it is secreted when we have abrupt 

decreases in volumes and intravascular pressure, through the 

baroreceptor pathways of the carotid sinus and the different 

volume receptors at the level of the pulmonary veins and the 

atria. (20,21) 

However, these stimuli are not isolated, but act synergistically. 

One of the situations most related to AVP release is the 

sensation of thirst, which is regulated by hypothalamic and 

cortical neurons (18,19). Thirst has an osmotic threshold 

above the threshold for AVP release. Therefore, elevated AVP 

levels have been found before the onset of thirst, which allows 

water intake to be delayed and regulated by homeostatic 

mechanisms before hyperosmolar situations. Subsequently, 

vasopressin secretion is decreased prior to water intake to 

prevent hyponatremia and even the thirst stimulus is 

decreased prior to water intake to avoid excessive drinking. 

(1,18) 

However, all the regulations of the physiology of the water 

balance deteriorate in patients with diabetes insipidus, so there 

is evidence of decreased secretion, relative deficit or 

resistance in the renal action of AVP. (22,23) This generates 

a decrease in urinary concentration (urinary density 

<1005 in uroanalysis) since there is no water reabsorption 

mechanism at the level of the collecting tubule and clinically 
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it is classified with an increase in the amount of urine excreted 

in 24 hours. Likewise, hyperosmolar states above 300 

mosm/kg are evidenced causing activation of the central thirst 

system, clinically evidenced as polydipsia (increased thirst). 

Likewise, patients within the syndrome present a 

characteristic dysnatremia such as hypernatremia (21-23). 

This always develops in three situations: When there is a 

decrease in free water intake in relation to body water losses; 

secondly, when there is a net gain of sodium and, finally, 

when there is a loss of free water or with low ion 

concentrations, which is the case in patients with diabetes 

insipidus with sodium levels above 150 mEq/L. The clinical 

and biochemical criteria for diabetes insipidus are listed in 

Table 2. 

Table 2. Clinical and biochemical characteristics of 

diabetes insipidus in symptomatic patients. Performed by 

the authors. 

 
 

TREATMENT 

The basis of treatment is based on the main alteration of the 

affected anatomical site, so it is divided into whether it is 

diabetes insipidus of central or nephrogenic origin. 

Central Diabetes Insipidus (DIC) 

In this case, we have a relative deficit or decreased secretion 

of AVP, so patients present with some degree of dehydration 

or hemodynamic decompensation. Water intake should always 

be established in conscious patients or in the case of 

unconscious patients, water resuscitation with isotonic 

solutions and close monitoring of vital signs should be 

performed. Likewise, AVP supplementation should be 

performed. (23,24) We have 

2 drugs recommended for this pathology: 

1. Desmopressin: It is a synthetic analogue of AVP 

with a longer duration and little effect on the V1a 

receptor, so that at recommended doses it does not 

generate vasoconstriction. However, its use can 

generate dilutional hyponatremia and aqueous 

intoxication, due to the potent effect at the V2 

receptor level. If the patient tolerates the drug, we can 

obtain an increase in urinary density, a decrease in 

urinary volume, sodium returns to physiological 

levels and plasma osmolality returns to normal 

(23,24). 

2. Vasopressin: It is the direct derivative of AVP with 

a shorter half-life, but with more side effects because 

it activates all receptors. Another situation that 

limits its use is its high costand availability, which is 

why it is only used in intensive care units (23-25). 

Nephrogenic Diabetes Insipidus (DIN) 

This entity is suspected in patients without central nervous 

system alterations who present symptoms and do not respond 

to DIC management. In these patients, sodium restriction and 

control of dietary protein intake are performed in order to 

reduce the osmolar load at the kidney level and water 

excretion. Likewise, the patient must maintain an optimal 

hydric intake to maintain his hemodynamic status (17,19) 

Likewise, the literature recommends the use of NSAIDs 

because they decrease the glomerular filtration rate, generate 

an increase in the osmotic gradient and this leads to a decrease 

in urine production. However, we must take into account 

the gastrointestinal side effects of these drugs (23-25). 

 

CONCLUSION 

Diabetes insipidus is a disease caused by the relative or 

insufficient decrease of AVP that generates inability to 

concentrate urine or AVP is unable to perform its function at 

the renal level. Hypernatremia is the most characteristic 

electrolyte alteration of this pathology associated with the 

hyperosmolar dehydration that is caused, so patients show 

polydipsia, polyuria and intense thirst. We must take into 

account the pathophysiology of the disease to perform the 

excellent hydroelectrolytic correction depending on its 

etiology and to be able to generate a better quality of life for 

these patients. Blood biochemistry will always be a good 

complementary help to differentiate this syndrome from other 

etiology of hypernatremia. 

 

REFERENCES 

I. Luis Velásquez-Jones, Mara Medeiros-Domingo, 

Nephrogenic diabetes insipidus, Medical Bulletin of 

the Children's Hospital of Mexico, Volume 71, Issue 

6,2014, Pages 332-338, ISSN 1665-1146,  

https://doi.org/10.1016/j.bmhimx.2015.01.004. 

(https://www.sciencedirect.com/science/article/pii/

S166511461 5000052) 

II. De Mejorado, F. J. (2021). Diabetes insipidus. 

Diagnostic and therapeutic approach. Revista 

Española De Endocrinología Pediátrica, 12. 

https://doi.org/10.3266/RevEsp 

EndocrinolPediatr.pre2021.Apr .644  

III. D. Bockenhauer, D.G. Bichet Urinary 

concentration: different ways to open and close the 

tap Pediatr Nephrol., 29 (2014), pp. 1297-1303.  

IV. R. Rugpolmuang, A. Deeb, Y. Hassan, T. 

Deekajorndech, V. Shotelerskuk, T. 

Sahakitrungruang Novel AQP2 mutation causing 

congenital nephrogenic diabetes insipidus: 

challenges in management during infancy J Pediatr 

Endocrinol Metab., 27 (2014), pp. 193-197. \ 

V. S. Patra, G. Nadri, H. Chowdhary, H.K. Pemde, V. 

Singh, J. Chandra A case report of nephrogenic 



The Antimicrobial of Selenium Nanoparticles and Combination with Cinnamon Oil Against Salmonella Typhi Which 
Cause Diarrhea in Human 

494  Volume 03 Issue 09 September                                               Corresponding Author: Alyi Alejandro Arellano 

diabetes insipidus with idiopathic Fanconi syndrome 

in a child who presented with vitamin D resistant 

rickets J Pediatr Endocrinol Metab., 27 (2014), pp. 

573-575.  

VI. C.R. Hong, H.G. Kang, H.J. Choi, M.H. Cho, J.W. 

Lee, J.H. Kang, et al. Lee, J.H. Kang, et al. X-linked 

recessive recessive nephrogenic diabetes insipidus: 

a clinico-genetic study J Pediatr Endocrinol Metab., 

27 (2014), pp. 93-99.  

VII. H.B. Moeller, S. Rittig, R.A. Fenton Nephrogenic 

diabetes insipidus: essential insights into the 

molecular background and potential therapies for 

treatment Endocr Rev, 34 (2013), pp. 278-301.  

VIII. A.S. Verkman Aquaporins in clinical medicine 

Annu Rev Med., 63 (2012), pp. 303-316.  

IX. A.S. Verkman, M.O. Anderson, M.C.Papadopoulos 

Aquaporins: important but elusive drug targets Nat 

Rev Drug Discov., 13 (2014), pp. 259-277.  

X. From Muglia LJ, Srivasta A, Majzoub JA: Disorders 

of the posterior pituitary. In Sperling MA, editor: 

Pediatric endocrinology, ed 4, Philadelphia, 2014, 

Elsevier, Fig. 11.6).  

XI. Argente J, Soriano-Guillén L. Manual de 

Endocrinología Pediátrica (2nd Edition). Madrid: 

Editorial Ergón 2014.  

XII. Di Iorgi N, Napoli F, Allegri AE, et al. Diabetes 

insipidus-- diagnosis and management. Horm Res 

Paediatr. 2012; 77(2): 69-84.  

XIII. Christ-Crain M, Bichet DG, Fenske WK, et al. 

Diabetes insipidus. Nat Rev Dis Primers. 

2019;5(1):54. doi: 

https://doi.org/10.1038/s41572- 019-0103-2.  

XIV. Dabrowski E, Kadakia R, Zimmerman D. Diabetes 

insipidus in infants and children. Best Pract Res Clin 

Endocrinol Metab. 2016;30(2):317-28.  

XV. Patti G, Ibba A, Morana G, et al. Central diabetes 

insipidus in children: Diagnosis and management. 

Best Pract Res Clin EndocrinolMetab. 

2020;34(5):101440.   

doi: https://doi.org/10.1016/j.beem. 2020.10144.  

XVI. Lamas C, del Pozo C, Villabona C, 

Neuroendocrinology Group of the SEEN. Clinical 

guidelines for management of diabetes insipidus and 

syndrome of inappropriate antidiuretic hormone 

secretion after pituitary surgery. Endocrinol Nutr. 

2014 Apr;61(4): e15-24.  

XVII. Dabrowski E, Kadakia R, Zimmerman D. Diabetes 

insipidus in infants and children. Best Pract Res Clin 

Endocrinol Metab. 2016 Mar;30(2):317-28.  

XVIII. Vela Desojo A, Rica Etxebarría I, Aguayo Calcena 

A, Jiménez Huertas P, MArtul Tobío P. Diabetes 

Insipidus. In: Advances in Pediatric Endocrinology, 

16th Postgraduate Training Course of the Spanish 

Society of Pediatric Endocrinology, 2017, p. 1-14. 

ISBN: 978-84-95182- 202-20-3.  

XIX. Concha A, Rey C, Medina A. Inadequate 

antidiuretic hormone secretion. Diabetes insipidus. 

Cerebral salt wasting syndrome. In: López-Herce J, 

Calvo C, Rey C, Rodríguez A. Manual de Cuidados 

Intensivos Pediátricos (5th ed.) ISBN: 978- 84-09-

10203-7. P. 328-33.  

XX. Polyuria. Hypernatremia (diabetes insipidus). In: 

Emergencies and treatment of the critically ill child 

(3rd ed.) p. 1386-90. ISBN:978-84-15950- 72-1.  

XXI. Kavanagh C, Uy NS. Nephrogenic Diabetes 

Insipidus. Pediatr. Clin. N. Am. 2019; 66 (1): 227-

234.  

XXII. Refardt J. Diagnosis and differential diagnosis of 

diabetes insipidus: update. Best Pract. Clin. 

Endocrinol. Metab. 2020; 101398  

XXIII. Tuli et al. Copeptin role in polyuria -polydipsia 

syndrome (PPS) differential diagnosis and reference 

range in childhood. Clin. Endrocrinol (Oxf). 2018; 

88 (6): 873-879.  

XXIV. Desmopressin. In Medimecum 2019: Guide to drug 

therapy (24th ed.) ISBN: 978- 84- 946234-4-8. P 

589.  

XXV. B. Mouillac, C. Mendre Vasopressin receptors and 

pharmacological chaperones: from functional rescue 

to promising therapeutic strategies Pharmacol 

Res., 83 (2014), pp. 74-78.

 


