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GnRH neurons are the master regulators of the HPG-axis

§ Originate from outside the brain

GnRH
Peripherin

Human Fetus, CS19, 7 weeks of gestation Mouse embryo, E16.5

Casoni et al Development, 2016 143(21):3969-3981 Chachlaki, Garthwaite & Prevot (2017) Nat Rev Endocrinol PMID: 28621341 
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GnRH neurons are the master regulators of the HPG-axis
§ Postnatal maturation of the GnRH neuronal network
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GnRH neurons are the master regulators of the HPG-axis
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Nitric oxide = highly 
diffusible neurotransmitter

Messina et al. (2016) Nat Neurosci PMID: 27135215
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A key role for miRNA at minipuberty for life-long GnRH production

Nitric oxide = highly 
diffusible neurotransmitter

Messina et al. (2016) Nat Neurosci PMID: 27135215

GnRH neuron



Nitric oxide = highly 
diffusible neurotransmitter

A key role for miRNA at minipuberty for life-long GnRH production

GnRH neuron

Messina et al. (2016) Nat Neurosci PMID: 27135215



Nitric oxide = highly 
diffusible neurotransmitter

Chromosomic-generated miRNA imbalance at minipuberty alters GnRH production with age

Ts65Dn mouse model of 
Down syndrome
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Nitric oxide = highly 
diffusible neurotransmitter

Chromosomic-generated miRNA imbalance at minipuberty alters GnRH pulsatile release

Manfredi-Lozano et al. (2022) Science PMID: 36048943

Ts65Dn mouse model of 
Down syndrome
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Is there a possibility of a causal link?

Unpublished

GnRH neuronal projectionsGnRH neuronal projections
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Is there a possibility of a causal link?
GnRH neuronal projections

Gnrhr::Cre mice

GnRH receptor expressionGnRH receptor expressionGnRH and tyrosine hydroxylase immununoreactivity



Restoring physiological patterns of pulsatile GnRH release improves cognition in Ts65Dn mice

Manfredi-Lozano et al. (2022) Science PMID: 36048943

(GnRH)



Pulsatile GnRH therapy improves cognitive functions deficits in DS men

GnRH (Lutrelef)
Safe and well tolerated treatment

1 pulse (75ng/kg of GnRH)/ 2h
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What could be the consequence of exacerbated minipuberty? 

The Gnrh promoter repressor Cebpb is activated nitric oxide (NO) 

Nitric oxide (NO) is produced by the enzyme coded by Nos1 gene
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What could be the consequence of exacerbated minipuberty? 

Minipubertal Gnrh mRNA levels are increased
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Minipuberty is exacerbated

Reminiscent of the phenotype of babies born 
prematurely…
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Minipubertal Gnrh mRNA levels are increased

P23P12

***

*

Minipuberty is exacerbated

Nos1 +/+
Nos1 -/-

***

**

Adult Nos1 KO show impaired cognition



NO deficiency

altered minipuberty
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NO deficiency + NO replenishment therapy 

rescued minipuberty

Can we rescue the phenotype?

inhaled NO

sildenafil (PDE5 inhibitor) 

P12 P23
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NO deficiency + NO replenishment therapy 

rescued mental comorbidities

Can we rescue the phenotype?

Nos1 +/+
Nos1 -/-

***

**
**

**
No 847941



Could NO replenishment therapy improve mental and non-mental comorbidities 
in premature babies?

No 847941



Impairing the exocytotic activity of GnRH neurons results in hypogonadotropic hypogonadism

Ctrl iBot

Sicardi, Vanacker, Duquenne et al., unpublished
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