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1. The Institution 
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Inaugurated 2005. 2008 Kick off 

Fundación Rioja Salud 

 

Translational Research 

 

5 Main Research Areas 

9 Research Units 

3 Platforms 

Animal Unit 

 

 



1. The Institution 
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CIBIR Indicators 2014 

65 Staff 

43 Publications 

5,06 Impact Factor 

4 Patent Applications 

2 preclinical studies in development 

 

 



Osteoporosis 

Target Indications 
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1. Characterized by low bone mass and deterioration of the bones 
 

2. After 50 years of age, 1 in 2 women and 1 in 5 men will suffer a 
fracture in their lives 
 
3. The risk of sustaining a fracture increases exponentially with age 
 
4. The economic burden of osteoporosis in Europe is calculated at 32 
billion euros 



Adrenomedullin and its receptor 

Innovative mechanisms of action 
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Pérez-Castells et al.,  
Biopolymers 97:45-53, 2012 



AM knockouts 
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Knockout models which eliminate either gene (protein or receptor) result 
in 100% embryo lethality 

These animals are alive and healthy and  
constitute a perfect model to study physiology  
in vivo 

We have built an inducible knockout model in 
which the deletion is elicited in adult mice.  

Innovative mechanisms of action 



KO mice are heavier than WTs 
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Innovative mechanisms of action 



Denser bones 
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KO animals have a higher bone density than wild type 
littermates, as measured by microCT  

Innovative mechanisms of action 



Trabecular bone is more abundant in the KOs 
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WT 

KO 

Innovative mechanisms of action 



The growth plate is thicker in the KOs 
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WT 

KO 

Innovative mechanisms of action 



Current treatments 

Differential features facing the market 
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1. Bone-stabilizing drugs such as bisphosphonates 
 

2. Estrogen supplementation (not currently used due to 
serious side effects) 
 
3. Biological strategies (calcitonin, PTH, IL1, IL6, etc) 

New therapeutic targets would increase 
treatment chances 



Current status of development 
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As KO mice = higher bone density than WTs …  
 
Pharmacological blockade of the protein-receptor sytem should increase 
bone density or reduce bone loss  

For this system we have characterized several pharmacological inhibitors: 
 
1) Monoclonal/polyclonal antibodies 
2) Small molecules  
3) siRNA 
4) Protein fragments acting as inhibitors 
5) others…. 



Experiment 

Current status of development 
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Use an inhibitory small molecule in a classic osteoporosis model: 
ovariectomized female mice.  

 
Bone density was measured by microCT in the femur of all animals.  

Advantages of the small molecule: 
 
1) Low molecular weight (about 350 Da) 
2) Water soluble 
3) High affinity for the target (Kd ~ 6 nM by SPR) 
4) Little to no toxicity 
5) We have several chemical modifications for the same molecular family 



Current status of development 
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Docking studies of 2 of small 
molecules (blue and purple) to 

adrenomedullin (green) 



Current status of development 
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Results 

As expected, ovariectomized 
(OVX) females (third bar) 
presented bone loss after five 
weeks of estrogen deprivation. 
The small molecule (SM) had no 
effect on sham-opperated 
females (second bar), but 
completely prevented bone loss 
in OVX animals (fourth bar) 



Current status of development 
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Toxicity 

At the end of the experiment, blood was collected from all animals 
and tested for blood, liver, and renal toxicity markers. 
 
All of them were negative 



IPR Protection 

XIV Encuentro de Cooperación Farma-Biotech  

We applied for a European patent on  
March 12th, 2015 
 
It covers the therapeutic target, the small molecules, and all other 
inhibitory approaches 
 
It covers osteoporosis and all other situations were bone loss occurs 
(medical treatments, arthritis, gastric bypass, even microgravity in 
space flights…) 
 
It also covers drugs for both human and animal treatments 



Pitfalls and Risks to be considered  
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1. AM is a vasodilator, so its inhibitors act as vasoconstrictors raising 
blood pressure temporarily (other small molecules may lack this 
feature). 
 
2. AM is involved in the pathophysiology of other diseases, such as 
diabetes or cancer. Nevertheless, AM inhibition is desirable for all 
of them. 
 
3. Translation from animals to humans 
is always risky. 
 
 
 
 



Partnering Opportunities 
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Our research group has been working on this target for more than 
20 years, so we have plenty of experience. 
 
We have a lot of additional information on the properties of the 
small molecules, antibodies, and other reagents mentioned above. 
 
We will be willing to collaborate closely in the development of a 
marketable drug for osteoporosis and other bone loss diseases 
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