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Abstract  Original Research Article 
 

Familial neurohypophysial diabetes insipidus (FNDI), an autosomal dominant disorder, comes in many forms that are 

differentiated by the inheritance pattern and the underlying genetic lesion. The disease is caused by mutations in the 

vasopressin-neurophysin 2- copeptin protein (AVP-NPII), in wolframin (WFS1) or in proprotein convertase 

subtilisin/kexin type 1 (PCSK1) genes. Materials and methods: In this study, we report a case of familial 

neurohypophyseal DI in three generations; followed in unit of the endocrinology, diabetology, metabolic diseases and 

nutrition department of the Mohammed VI University Hospital of Marrakesh. Results: This was a 45-year-old patient 

who had been suffering from polyuro-polydipsia syndrome since the age of 12, with daily urine volumes ranging from 

8.0 to 15.0 litres, but had not seen a doctor. The patient was born without complications and had normal puberty. In the 

family history, three other members of the patient’s family have also had polypolypolydispic syndrome since 

adolescence, covering three generations, including the patient’s mother, her younger sister and daughter. A water 

restriction test was performed but the patient did not tolerate it. We completed with the minirin test with a good 

clinical response: urine concentrated with a volume of 500ml, and urinary osmolarity at H4 of 276.13 (Fig 2). As 

presented in (Fig 3), cranial MRI revealed a hypersignal region in the posterior pituitary lobe. Serum cortisol, thyroid 

function, and estrogen were all in the normal range The growth hormone (GH), insulin-like growth factor (IGF)-1 

levels and the genetic testing were not performed due to limited financial resources. After treatment with oral 

desmopressin 60 ug two times daily was started, the symptoms of polydipsia and polyuria were satisfactorily 

controlled. She currently drinks about 1.5 L of water per day and she has a urine volume of 1.5 L per day. Her sister’s 

daily water/diuresis intake is 3.0 L/2.0 L, due to the effects of the medication. Conclusion: Familial neurohypophyseal 

ID is a rare hereditary disease that has a negative impact on the patient's quality of life. The majority of cases are 

inherited in an autosomal dominant pattern, which is why screening and appropriate management are necessary. 

Keywords: autosomal dominant disorder, growth hormone (GH), diabetology, polypolypolydispic syndrome. 
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INTRODUCTION 
Familial neurohypophysial diabetes insipidus 

(FNDI), an autosomal dominant disorder, comes in 

many forms that are differentiated by the inheritance 

pattern and the underlying genetic lesion. The disease is 

caused by mutations in the vasopressin-neurophysin 2- 

copeptin protein (AVP-NPII), in wolframin (WFS1) or 

in proprotein convertase subtilisin/kexin type 1 

(PCSK1) genes [1]. Clinically, FNDI is characterized 

by polyuria (>50 mL/kg), compensatory polydipsia and 

increased thirst (water intake of up to 20 L/day) and 

failure to concentrate urine. Usually, symptoms 

manifest at an age of several months to several years 

(typically between 1 and 6 years of age), with a gradual 

onset due to the progressive destruction of 

vasopressinergic neurons [2, 3].  

 

The severity of polyuria may vary 

considerably between different families and even 

among siblings carrying the same mutation. 

Desmopressin (DDAVP) administration represented the 

standard treatment. The frequency of FNDI is currently 

unknown, although autosomal dominant forms account 

approximately between 3.5 and 8%, with a similar 

prevalence among males and females, in series of 

patients with central diabetes insipidus (DI) [4, 5]. 
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The AVP gene, located on the short arm of 

chromosome 20 (20p13), consists of three exons and 

encodes for the preprovasopressin precursor (prepro-

AVP) that consists of the 19- amino acid signal peptide 

(exon 1), the 9-amino acid arginine vasopressin (AVP) 

peptide (exon 1), the 93-amino acid carrier protein 

neurophysin 2 (NPII) (exon 1, 2, 3) and the 39-amino 

acid copeptin (exon 3) [6]. AVP is a posterior pituitary 

hormone, produced in the supraoptic nucleus and 

paraventricular nucleus of the hypothalamus. It plays a 

pivotal role in water balance by promoting reabsorption 

of free water through the V2 receptor in kidney and its 

synthesis and secretion is regulated by plasma 

osmolality (or serum Na) in physiological conditions 

[7]. When AVP-NPII is inadequately produced or it is 

not perfectly functioning, a condition called DI occurs. 

Most autosomal dominantly inherited cases of 

neurohypophyseal diabetes insipidus are due to AVP 

mutations located in the NPII moiety or in the signal 

peptide whereas few mutations are located directly in 

the AVP moiety [8]. Currently, 87 disease-causing 

mutations in AVP gene have been reported in The 

Human Gene Mutation Database (HGMD) including 

mainly missense mutations and rarer deletions, small 

indels and splice site mutations [9]. 

 

MATERIALS AND METHODS 
In this study, we report a case of familial 

neurohypophyseal DI in three generations; followed in 

unit of the endocrinology, diabetology, metabolic 

diseases and nutrition department of the Mohammed VI 

University Hospital of Marrakesh. 

 

CASE REPORT 
It’s a 45-year-old patient with a history of 

polyuria and polydipsia since age 12, but had not sought 

any medical care, as she always had access to water. 

The patient was born at term without any complications 

and had a normal pubescence. A total of 3 additional 

family members spanning three generations, including 

the patient's mother and younger sister and her 

daughter, also had teenage onset of polyuria and 

polydipsia. Daily urine volumes varied from 8.0 to 15.0 

liters. The pedigree of the family is presented in (Fig 1). 

 

RESULTS 
The patient underwent a water restriction test 

which did not tolerate supplemented by a minirin test 

with the urinary osmolarity at H4 at 276.13 (Fig 2), the 

patient clinically responded to the test: the urine became 

concentrated and she urinated only 500ml. As presented 

in (Fig 3), the cranial MRI revealed a high signal region 

in the posterior lobe of the pituitary gland/ Serum 

cortisol, thyroid function and estrogen were all within 

normal ranges. The growth hormone (GH), insulin-like 

growth factor (IGF)-1 levels and the genetic testing 

were not performed due to limited financial resources. 

 

After treatment with oral desmopressin 60 ug 

two times daily was started, the symptoms of polydipsia 

and polyuria were satisfactorily controlled. Currently he 

drinks approximately 1.5 L of water daily and has a 

urine output of 1.5 L per day. Her sister's water 

intake/diuresis per day are 3.0 L/2.0 L, due to the 

effects of the medication. 

 

 
Fig 1: Family pedigree with familial neurophyseal diabetes insipidus in three generations 

 

Duration (hr) H2 H3 H4 

U-Osm 

(mOsm/kg) 

106,97  276,13 

Calculated S-Osm 

(mOsm/kg) 

291 291 293 

Effective S-Osm 

(mOsm/kg) 

290 289 292 

Fig 2: Minirin test results of the patient 

S-Osm: serum osmolarity; U-Osm, urine osmolarity 
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Fig 3: Sagittal hypothalamic-pituitary MRI showing a hypersignal region in the posterior pituitary lobe 

 

DISCUSSION 
Familial neurohypophyseal DI is caused by 

mutations in the AVP-NPII gene, which are usually 

inherited in an autosomal dominant pattern [10]. The 

AVP-NPII gene is located on chromosome 20p13 and 

has three exons, with an open reading frame of 492 bp. 

Exon 1 encodes a signal peptide, AVP, and the N-

terminal portion of NP II; exon 2 encodes the central 

region of NP II; and exon 3 encodes the C-terminal part 

of NP II and copeptin, a glycoprotein with an unknown 

function [11]. The mutations involved in familial 

neurophyphyseal DI include small deletions, as well as 

missense and nonsense mutations that affect the signal 

peptide, the AVP moiety, or the AVP carrier protein, 

NPII. The majority of these mutations have been found 

in the region of the gene encoding NPII, an intracellular 

binding protein for AVP. Only a few mutations have 

been localized to the signal peptide or the AVP coding 

sequence, and no mutations have been localized to the 

glycoprotein moiety. It is assumed that all known 

autosomal dominant mutations cause defective folding 

or dimerization of the precursor protein [12, 13]. Since 

the first AVP-NPII mutation was reported6), 62 

different mutations have been identified [14]. In Korea, 

a splice site mutation within the intron, a missense 

mutation in exon 2 (+1692C>A), and a deletion 

mutation of Glu78have been reported [12]. 

 

The discovery of novel genetic abnormalities 

in the AVP let’s to further expand the panel of 

mutations associated with FNDI allowing an early 

diagnosis and follow-up of patients. 

 

Despite replacement therapy with DDAVP is 

simple and effective, the identification of specific 

mutation-FNDI associated may represents a target for 

future drugs which can avoid protein misfolding. 

 

CONCLUSION 
Familial neurohypophyseal ID is a rare 

hereditary disease that has a negative impact on the 

patient's quality of life. The majority of cases are 

inherited in an autosomal dominant pattern, which is 

why screening and appropriate management are 

necessary [15]. 

 

BIBLIOGRAPHIE 
1. Christensen, J. H., & Rittig, S. (2006, May). 

Familial neurohypophyseal diabetes insipidus—

an update. In Seminars in nephrology (Vol. 26, 

No. 3, pp. 209-223). WB Saunders. 

2. Arima, H., & Oiso, Y. (2010). Mechanisms 

underlying progressive polyuria in familial 

neurohypophysial diabetes insipidus. Journal of 

neuroendocrinology, 22(7), 754-757.  

3. Hagiwara, D., Grinevich, V., & Arima, H. 



 

 

S. Bammou et al., SAS J Med, Feb, 2023; 9(2): 123-126 

© 2023 SAS Journal of Medicine | Published by SAS Publishers, India                                              126 

 

 

(2019). A novel mechanism of autophagy-

associated cell death of vasopressin neurons in 

familial neurohypophysial diabetes 

insipidus. Cell and tissue research, 375, 259-266. 

4. Babey, M., Kopp, P., & Robertson, G. L. (2011). 

Familial forms of diabetes insipidus: clinical and 

molecular characteristics. Nature Reviews 

Endocrinology, 7(12), 701-714.  

5. Di Iorgi, N., Allegri, A. E. M., Napoli, F., 

Calcagno, A., Calandra, E., Fratangeli, N., ... & 

Maghnie, M. (2014). Central diabetes insipidus in 

children and young adults: etiological diagnosis 

and long-term outcome of idiopathic cases. The 

Journal of Clinical Endocrinology & 

Metabolism, 99(4), 1264-1272.  

6. Land, H., Grez, M., Ruppert, S., Schmale, H., 

Rehbein, M., Richter, D., & Schütz, G. (1983). 

Deduced amino acid sequence from the bovine 

oxytocin–neurophysin I precursor 

cDNA. Nature, 302(5906), 342-344.  

7. Kortenoeven, M. L. A., Pedersen, N. B., 

Rosenbaek, L. L., & Fenton, R. A. (2015). 

Vasopressin regulation of sodium transport in the 

distal nephron and collecting duct. American 

Journal of Physiology-Renal Physiology, 309(4), 

F280-F299. 

8. Schernthaner-Reiter, M. H., Stratakis, C. A., & 

Luger, A. (2017). Genetics of diabetes 

insipidus. Endocrinology and Metabolism 

Clinics, 46(2), 305-334. 

9. Stenson, P. D., Mort, M., Ball, E. V., Evans, K., 

Hayden, M., Heywood, S., ... & Cooper, D. N. 

(2017). The Human Gene Mutation Database: 

towards a comprehensive repository of inherited 

mutation data for medical research, genetic 

diagnosis and next-generation sequencing 

studies. Human genetics, 136, 665-677.  

10. Fluck, C. E., Deladoey, J., Nayak, S., Zeller, O., 

Kopp, P., & Mullis, P. E. (2001). Autosomal 

dominant neurohypophyseal diabetes insipidus in 

a Swiss family, caused by a novel mutation 

(C59Delta/A60W) in the neurophysin moiety of 

prepro-vasopressin-neurophysin II (AVP-NP 

II). European journal of endocrinology, 145(4), 

439-444. 

11. Sausville, E., Carney, D., & Battey, J. (1985). 

The human vasopressin gene is linked to the 

oxytocin gene and is selectively expressed in a 

cultured lung cancer cell line. Journal of 

Biological Chemistry, 260(18), 10236-10241. 

12. Eubanks, S., Nguyen, T. L., Deeb, R., Villafania, 

A., Alfadhli, A., & Breslow, E. (2001). Effects of 

diabetes insipidus mutations on neurophysin 

folding and function. Journal of Biological 

Chemistry, 276(32), 29671-29680. 

13. Christensen, J. H., Siggaard, C., Corydon, T. J., 

deSanctis, L., Kovacs, L., Robertson, G. L., ... & 

Rittig, S. (2004). Six novel mutations in the 

arginine vasopressin gene in 15 kindreds with 

autosomal dominant familial neurohypophyseal 

diabetes insipidus give further insight into the 

pathogenesis. European journal of human 

genetics, 12(1), 44-51. 

14. Christensen, J. H., & Rittig, S. (2006, May). 

Familial neurohypophyseal diabetes insipidus—

an update. In Seminars in nephrology (Vol. 26, 

No. 3, pp. 209-223). WB Saunders. 

15. Ito, M., Mori, Y., Oiso, Y., & Saito, H. (1991). A 

single base substitution in the coding region for 

neurophysin II associated with familial central 

diabetes insipidus. The Journal of clinical 

investigation, 87(2), 725-728. 

 


